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This report consists of the analytical results for 29 soil samples received by Paragon
on 05/11/04.

These samples were prepared according to Paragon Analytics procedures PA
SOP721R10, PA SOP773R8, and PA SOP778R9. Modifications were made to the
method as described on QASS 268110.

4 The samples were analyzed for the presence of isotopic uranium according to Paragon
Analytics procedure PA SOP714R8 and R9. The analyses were completed on
07/28/04.

The isotopic analysis results for these samples are reported on a dry weight basis in
units of pCi/gram.

This analytical method quantifies U-235 alpha activity in a specific region of interest
corresponding to emission energies between those of U-234 and U-238. A potential
limitation of this method is that measurable amounts of U-234 in the sample may
cause a small amount of characteristic activity in the U-235 region of interest due to
poorly resolved alpha activity at the boundary between the two regions. To minimize
the potential for a high bias in the U-235 analytical results, the U-235 region of
interest has been narrowed and limited to a lower energy region. An 85.1%
abundance correction has been made to the final U-235 results.

In order to meet the requirements for a different client’s samples that were prepared in
the same batch (AS040720-3), a duplicate Laboratory Control Sample was batched
sample MSED-06 (PA ID 0405096-6). The results for this additional QA measure are
submitted in this report.

Sample MSED-08 (PA ID 0405096-8) has a chemical recovery of 22.81%, below the
30% lower control limit. Spectral quality is adequate for accurate quantification.
Since spectral quality is acceptable and the chemical recovery is greater than 15%,
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results are acceptable according to PA SOP 714. The results are submitted without
further qualification. This sample is flagged with a “Y2” flag on the final reports.

Due suspected alpha activity seen in gamma prescreen data, samples MSED-07,
MSED-09, SSED-08, SOIL-04, SOIL-05, SOIL-07, SOIL-08 and SOIL-10 (PA ID’s
0405096-7, -9, -18, -27, -28, -29, -30, and -32 ) were initially prepared in batch
AS040603-1 on 06/03/04 at a reduced aliquot. The duplicate error ratio (DER) for the
U-234, U-235, and U-238 analysis of sample SSED-08 (PA ID 0405096-18) and its
duplicate (PA ID 0405096-18D) was elevated above our control limit. DER is
defined as :

/S—=D/

2%+

Where: S = sample result, D = duplicate result, 65 = 1 sigma uncertainty of sample

result, and op = 1 sigma uncertainty of the duplicate result. The control limit for DER
is 2.13. This sample U-234 DER = 5.18, U-235 DER = 4.25, and U-238 DER = 5.26.
As a result, the samples listed above were re-prepared in batch AS040618-1 on
06/18/04 at a reduced aliquot due to the elevated alpha activity. All quality control
criteria were achieved for the repreparation. The results of these samples will be
reported from AS040618-1 without further qualification. Please refer to NCR 5737 in
Section 5 of this report.

DER =

The method blank associated with the samples listed above (AS040618-1MB) was also
prepared at a similar reduced aliquot. Consequently, the requested MDC was not met for
this method blank. It was only given a 300-minute count, but the achieved MDC values
of this method blank are less than one fifth the activity measured in the associated
samples with the exception of U-235 for sample SOIL-07 (PA ID 0405096-29). Data
quality is not affected by this shorter analysis time.

The requested MDC (0.1 pCi/g) was not met for many of the samples in this work order.
However, the reported activities of these samples are greater than the achieved MDC
values. They are identified with an “M3” flag on the final reports.

Paragon Analytics follows the convention outlined in ANSIN42.23 for reporting
significant digits in the TPU and MDC results. ANSI N42.23 states that the TPU
result should be rounded to two significant digits and that the MDC result should be
rounded to the same decimal place as the TPU result. In practice, this could result in
an MDC result with a reported value of O for samples with 51gmﬁcant activity,
including the batch laboratory control sample.

U-238 activity is reported in method blank AS040603-1MB and method blank
AS040720-3MB above the minimum detectable concentration value. The measured
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blank activity is below the requested MDC (0.1 pCi/g). Results are acceptable
according to PA SOP 715, and are submitted without further qualification.

13.  No further anomalous situations were encountered during the preparation or analysis
of these samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics certifies that the analyses reported herein are
true, complete and correct within the limits of the methods employed.
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PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Method Blank Results
Lab Name: Paragon Analytics
Work Order Number: 0405096

Client Name: Kent & Sullivan inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 2.00 g

Prep SOP: PAI 778 Rev 9 QCBatchlID: AS040603-1-1 Result Units: pCi/g
Date Collected: 03-Jun-04 Run ID: AS040603-1B File Name: U6031B
Date Prepared: 03-Jun-04 Count Time: 300 minutes

Date Analyzed: 11-Jun-04

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 0.022 +/- 0.019 0.027

15117-96-1 U-235 0.010 +/- 0.014 0.020

7440-61-1 U-238 0.010 +/- 0.012 0.009 B3

‘Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 4.271 3.37 pCilg 78.9 30-110%
Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed. .
MDC - Minimum Detectable Concentration (see PAI SOP 708)

Y2 - Chemical Yield outside default limits.

. i BDL - Below Detection Limit
LT - Result is less than Requested MDC, greater than sample specific MDC.

M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 10f3

LIMS Version: 5.047A o
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Uranium By Alpha Spectroscopy

PAlI 714 Rev 8

Method Blank Results

Paragon Analytics
0405096
Kent & Sullivan inc.

Ross Adams

Sample Matrix: SOIL

Prep SOP: PAl 778 Rev 9
Date Collected: 18-Jun-04
Date Prepared: 18-Jun-04
Date Analyzed: 23-Jun-04

Prep Batch: AS040618-1

QCBatchlD: AS040618-1-1
Run ID: AS040618-1a

Count Time: 300 minutes

Final Aliquot: 0.300 g
Result Units: pCi/g
File Name: UX6181B

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 0.16 +/- 0.14 0.18 Um
15117-96-1 U-235 0.044 +/- 0.093 0.135 um
7440-61-1 U-238 0.16 +/- 0.13 0.16 UM
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 28.44 20.5 pCilg 72.2 30-110%
Comments:
Qualifiers/iFlags: Abbreviations:
U -Resuitis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
MDC - Minimum Detectable Concentration (see PAl SOP 709)
Y2 - Chemical Yield outside default limits.
. i BDL - Below Detection Limit
LT - Result is less than Requested MDC, greater than sample specific MDC.
M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.
Data Package ID: UR0405096-1
Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 2 of 3

LIMS Version: 5.047A
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Method Blank Results
Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

| Lab ID: AS040720-3MB Sample Matrix: SOIL Prep Batch: AS040720-3 Final Aliquot: 2.00 g

B Prep SOP: PAl 778 Rev 9 QCBatchID: AS040720-3-1 Result Units: pCilg
Date Coliected: 20-Jul-04 Run ID: AS040720-3A ~ File Name: U7203B
Date Prepared: 20-Jul-04 Count Time: 300 minutes

Date Analyzed: 27-Jul-04

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 0.024 +/- 0.019 0.024

15117-96-1 | U-235 -0.001 +-0.013 0.019

7440-61-1 U-238 0.018 +- 0.015 0.008 B3

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
. . Limits '
U-232 4,262 3.70 pCilg 86.9 30-110%
Comments:
Qualifiers/Flags: Abbreviations:

U - Resultis less than th I ific MDC.
f © samp'e specil TPU - Total Propagated Uncertainty (see PA! SOP 743)

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 3 of 3
LIMS Version: 5.047A
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‘Isotopic Uranium By Alpha Spectroscopy
©  PAIT14Rev9 |
Laboratory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 2.00 g

Prep SOP: PAI 778 Rev 9 QCBatchID: AS040603-1-1 Result Units: pCi/g
Date Collected: 03-Jun-04 Run ID: AS040603-1B File Name: U6031L
Date Prepared: 03-Jun-04 Count Time: 300 minutes

Date Analyzed: 11-Jun-04

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier

13966-29-5 U-234 451 +- 0.74 0.02 4.34 104 | 82-122 P

7440-61-1 U-238 472 +- 0.77 0.01 4.50 105 | 82-122 P

Chemical Yield Summary

Carrier/Tracer { Amount Added Result Units Yield Control Flag
Limits
U-232 4.271 3.53 pCilg 82.6 30-110%
Comments:
Qualifiers/Flags: ‘ Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is iess than Requested MDC, greater than sample specific MDC. . i MDC - Minimum Detectable Concentration (see PAI SOP 709)

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits., .

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within controf limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 10f4

LIMS Version: 5.047A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 8
Laboratory Control Sample(s)
Lab Name: Paragon Analytics
Work Order Number: 0405096

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL

Prep SOP: PAl 778 Rev 9
Date Collected: 18-Jun-04
Date Prepared: 18-Jun-04
Date Analyzed: 23-Jun-04

Prep Batch: AS040618-1
. QCBatchID: AS040618-1-1
Run ID; AS040618-1a
Count Time: 300 minutes

Final Aliquot: 0.300 g
Result Units: pCi/g
File Name: UX6181L

ID: © AS040618-1LCS

CASNO

Target
Nuclide

Results +/- 2s TPU

MDC

Spike Added

Control

% Rec

Limits

Lab
Qualifier

13966-29-5

U-234

30.0 +- 4.9

0.2

28.9

104

82-122

P.,M3

U-238

30,5 +- 5.0

0.2

30.0

102

82 -122

P.M3

7440-61-1

Chemical Yield Summary

Control
Limits

Carrier/Tracer | Amount Added Resuilt Units Yield Flag

U-232 28.44 21.3 pCi/g 74.9 30-110%

Comments:

Abbreviations:
TPU - Tota! Propagated Uncertainty (see PAI SOP 743)

QualifiersiFlags:

U - Resultis less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside defautt limits.

L. - LCS Recovery below lower control limit.

MDGC - Minimum Detectable Concentration (see PAI SOP 709)

H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID; UR0405096-1

Page 2 of 4
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Date Printed: Thursday, July 29, 2004 Paragon Analytics

LIMS Version: 5.047A



Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 9
Laboratory Control Sample(s)

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405096
Kent & Sullivan Inc.

Ross Adams

% Sample Matrix: SOIL
e Prep SOP: PAl 778 Rev 9
Date Collected: 20-Jul-04
Date Prepared: 20-Jul-04
Date Analyzed: 27-Jul-04

Prep Batch: AS040720-3

QCBatchID: AS040720-3-1
Run ID: AS040720-3A

Count Time: 300 minutes

Final Aliquot: 2.00 g
Result Units: pCi/g
File Name: U7203L

% Rec | Control Lab

CASNO

Target
Nuclide

Results +/- 2s TPU

MDC

Spike Added

Limits

Qualifier

13966-29-5

U-234

3.88 +/- 0.64

0.01

4.34

89.4

82-122

P

7440-61-1

U-238

3.97 +- 0.65

0.02

4.50

88.2

82-122

P

Chemical Yield Summary

Control Flag

Limits
30-110 %

Carrier/Tracer | Amount Added Result Units Yield

U-232 4262 3.94 pCilg 92.3

Comments:

Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)

Qualifiers/Flags:

U -Resultis less than the sample specific MDC. ‘

LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAl SOP 709)
Y1 - Chemical Yield is in contro! at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper centrol limit.

P - LCS Recovery within contro! limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: UR0405096-1

Page 30of 4
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 9
Laboratory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL Prep Batch: AS040720-3 Final Aliquot: 2.00 g
Prep SOP: PAl 778 Rev 9 QCBatchID: AS040720-3-1 Result Units: pCi/g
Date Collected: 20-Jul-04 Run ID: AS040720-3A File Name: U7203LD

Date Prepared: 20-Jul-04 Count Time: 300 minutes

Date Analyzed: 27-Jul-04

CASNO Target MDC Spike Added % Rec | Control] Lab
Nuclide Results +/- 2s TPU Limits | Qualifier

13966-29-5 U-234 3.68 +- 0.61 0.02 4.34 84.8 | 82-122 P

7440-61-1 U-238 3.86 +/- 0.64 0.02 4.50 857 | 82-122 P

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 4.262 3.77 pCilg 88.4 30-110%
Comments:
Qualifiers/Flags: . Abbreviations:
U -Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAl SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PA! SOP 709)

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 ~ Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 4 of 4

LIMS Version: 5.047A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics
Work Order Number: 0405096

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL

Prep SOP: PAl 778 Rev 9
Date Coliected: 06-May-04
Date Prepared: 03-Jun-04
Date Analyzed: 11-Jun-04

Prep Batch: AS040603-1

QCBatchlD: AS040603-1-1
Run ID: AS040603-1B

Count Time: 300 minutes

{ID: MSED-03
: 0405096-3DUP

Final Aliquot: 2.01 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U50963D

CASNO

Analyte

Sample
Result +- 2s TPU

Duplicate
Result +/- 2s TPU

DER

Control
Limit

Lab
Qualifiers

13966-29-5

U-234

0.56 +/- 0.12

0.59 +/- 0.13

0.21

213

15117-96-1 .

U-235

0.011 +/-0.013

0.044 +/- 0.027

1.10

213

LT

7440-61-1

U-238

0.57 +/-0.12

0.49 +/-0.11

0.46

2.13

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.
Y2 - Chemical Yield outside default limits.

W - DER is greater than Waming Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within contro! limits.

N - Matrix Spike Recovery outside control limits

Data Package ID: UR0405096-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Thursday, July 29, 2004 Paragon Analytics

LIMS Version: 5.047A

Page 1 of 4
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9 .
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL
Prep SOP: PAl 778 Rev 9
Date Collected: 04-May-04

0405096-15DUP

Date Prepared: 03-Jun-04
Date Analyzed: 11-Jun-04

Prep Batch: AS040603-1

QCBatchlD: AS040603-1-1
Run ID: AS040603-1B

Count Time: 300 minutes

Final Aliquot: 2.03 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U509615D

Sample
Result +/- 2s TPU

CASNO Analyte

Duplicate
Result +/- 2s TPU

DER

Control
Limit

Lab
Qualifiers

13966-29-5

U-234

3.93 +/-0.65

3.82 +/- 0.63

0.12

2.13

15117-96-1

U-235

0.201 +/- 0.062

0.226 +/- 0.065

0.29

213

7440-61-1

U-238

4.15 +/- 0.68

3.86 +/- 0.63

0.31

213

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is aséumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Waming Limit of 1.42
D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control lirﬁits.
N - Matrix Spike Recovery outside control limits

Data Package ID: UR0405096-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Thursday, July 29, 2004

Paragon Analytics
LIMS Version: 5.047A

Page 2 of 4
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Lab Name:
Work Order Number:

Client Name:
ClientProject ID:

Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 8
Duplicate Sample Results (DER)

Paragon Analytics
0405096
Kent & Sullivan Inc.

Ross Adams

Sample Matrix: SOIL

Prep SOP: PAl 778 Rev 9

Date Collected: 05-May-04

Date Prepared: 18-Jun-04
Date Analyzed: 23-Jun-04

Prep Batch: AS040618-1

QCBatchlD: AS040618-1-1
Run ID: AS040618-1a

Count Time: 300 minutes

Final Aliquot: 1.02 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: UX509618D

CASNO

Analyte

Sample
Result +/- 2s TPU

Duplicate
Result +/- 2s TPU

DER

Control
Limit

Lab
Qualifiers

13966-29-5

U-234

56.8 +/- 9.3

53.9 +/- 8.8

0.23

213

15117-96-1

U-235

3.04 +/- 0.62

3.46 +/- 0.69

0.46

2.13

7440-61-1

U-238

60.8 +/-9.9

62 +/-10

0.07

213

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.
Y2 - Chemical Yield outside default limits.

W - DER is greater than Waming Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC,‘ greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper contra! limit.

P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits

Data Package ID: UR0405096-1

Abbreviations:
TPU - Total Propagated Uncertainty (see PA! SOP 743)

DER - Duplicate Error Ratio
BDL - Below Detection Limit
NR - Not Reported

Date Printed: Thursday, July 29, 2004 Paragon Analytics

LIMS Version: 5.047A

Page 3 of 4
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Duplicate Sample Results (DER)

Lab Name:
Work Order Number:

Paragon Analytics
0405096

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL
Prep SOP: PAl 778 Rev 9
Date Collected: 20-Jul-04

Prep Batch: AS040720-3
QCBatchlID: AS040720-3-1
Run ID: AS040720-3A

Date Prepared: 20-Jul-04
Date Analyzed: 27-Jul-04

Count Time: 300 minutes

Final Aliquot: 2.00 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U7203LD

Sample
Result +/- 2s TPU

Duplicate
Result +/- .2s TPU

CASNO Analyte

DER Control

Limit

Lab
Qualifiers

13966-29-5 U-234 3.88 +/- 0.64 3.68 +/- 0.61

0.23 213

P

7440-61-1 U-238 3.97 +/- 0.65 3.86 +/- 0.64

0.13 2.13

P

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.
Y2 - Chemical Yield outside default limits.

W - DER is greater than Waming Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits

Data Package ID: UR0405096-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)

DER - Duplicate Error Ratio
BDL - Below Detection Limit
NR - Not Reported

Date Printed: Thursday, July 29, 2004 Paragon Analytics

LIMS Version: 5.047A

Page 4 of 4
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PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 3

INDIVIDUAL
SAMPLE RESULTS




Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams
Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 2.01 g
Prep SOP: PAI 778 Rev 9 QCBatchlID: AS040603-1-1 Prep Basis: Dry Weight
Date Collected: 06-May-04 Run ID: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jun-04 Report Basis: Dry Weight File Name: U50961
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 0.48 +/- 0.11 0.02
15117-96-1 U-235 0.037 +/- 0.024 0.010 LT
7440-61-1 U-238 0.427 +/- 0.099 0.017
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units - Yield Control Flag
Limits
U-232 4.257 3.27 pCilg 76.8 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 708)
BDL - Below Detection Limit
Data Package ID: UR0405096-1
Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 1 of 29

LIMS Version: 5.047A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

| Sample Matrix: SOIL

| Prep SOP: PAl 778 Rev 9

Date Collected: 06-May-04

Date Prepared: 03-Jun-04
Date Analyzed: 11-Jun-04

Prep Batch: AS040603-1
QCBatchlD: AS040603-1-1
Run ID: AS040603-1B
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.02 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U50962

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

1.06 +/- 0.20 0.02

15117-96-1

U-235

0.069 +/- 0.034

0.010

LT

7440-61-1 U-238 1.06 +/- 0.20

0.02

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units

Yield

Control Flag
Limits

80.9

30-110%

U-232 4.229 3.42 pCi/g

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743}

MDC - Minimum Detectable Concentration (see PAl SOP 708)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics

LIMS Version: 5.047A

Page 2 of 29
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 9

Sample Results

Lab Name:
Work Order Number:

Paragon Analytics
0405096

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL

Prep SOP: PAl 778 Rev 9
Date Coliected: 06-May-04
Date Prepared: 03-Jun-04
Date Analyzed: 11-Jun-04

Prep Batch: AS040603-1
QCBatchiD: AS040603-1-1
Run ID: AS040603-1B
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.03 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U50963

eld ID:. MSED-03
0405096-3

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier

13966-29-5
15117-96-1
7440-61-1

U-234
U-235
U-238

0.56 +/-0.12
0.011 +/-0.013
0.57 +/-0.12

0.03
0.010 LT
0.02

Chemical Yield Summary

Amount Added Yield Control
Limits

30-110%

Carrier/Tracer Result Units Flag

U-232 4.213 3.35 79.4

pCilg

Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Resultis less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PA! SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Paragon Analytics

Date Printed: Thursday, July 29, 2004
: LIMS Version: 5.047A

Page 3 of 29
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Isotopic Uranium By Alpha Spectroscopy

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

PAI 714 Rev 9
Sample Duplicate Results

Paragon Analytics
0405096
Kent & Sullivan Inc.

Ross Adams

SED-03

Sample Matrix: SOIL

05096-3DUP

Prep SOP: PAI 778 Rev 9
Date Collected: 06-May-04

Date Prepared: 03-Jun-04
Date Analyzed: 11-Jun-04

Prep Batch: AS040603-1
QCBatchID: AS040603-1-1
Run ID: AS040603-1B
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.01 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U50863D

CASNO

Target Nuclide Result +/- 2 s TPU MDC

Lab Qualifier

13966-29-5

U-234 0.59 +/- 0.13 . 0.03

15117-96-1

U-235 0.044 +/- 0.027 0.011

LT

7440-61-1

U-238 0.49 +/- 0.11 0.03

Chemical Yield Summary

Carrier/Tracer

Amount Added Result Units Yield

Control
Limits

Flag

U-232

4.240 3.02 pCilg 71.2

30-110 %

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.
W - DER is greater than Waming Limit of 1.42
D - DER is greater than Control Limit of 2.13

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package 1D;: UR0405096-1

Date Printed: Thursday, July 29, 2004

Paragon Analytics
LIMS Version: 5.047A

Page 10f 3
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 2.00 g
Prep SOP: PAI 778 Rev 9 . QCBatchlD: AS040603-1-1 Prep Basis: Dry Weight
] Date Collected: 06-May-04 Run ID: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jun-04 Report Basis: Dry Weight File Name: U50964
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 2.80 +/- 0.48 . 0.02
15117-96-1 U-235 0.125 +/- 0.048 0.011
7440-61-1 U-238 2.83 +/-0.48 0.02

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 4.267 3.32 pCi/g 77.9 30-110%
Comments:

QuatifiersiFlags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations: .

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 4 of %9
: LIMS Version: 5.047A 7 {} {} L

i



Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 9
Sample Results

Paragon Analytics
0405096
Kent & Sullivan Inc.

Ross Adams

Sample Matrix: SOIL

Prep SOP: PAI 778 Rev 9

Date Collected: 06-May-04

Date Prepared: 03-Jun-04
Date Analyzed: 11-Jun-04

Prep Batch: AS040603-1
QCBatchID: AS040603-1-1
. Run ID: AS040603-18
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.00 g
Prep Basis: Dry Weight

Moisture(%): NA

Result Units: pCi/g
File Name: U50965

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

4.324/-0.72

0.03

15117-96-1

U-235

0.226 +/- 0.070

0.020

7440-61-1

U-238

4.10 +/-0.68

0.02

Chemical Yield Summary

Carrier/Tracer

Amount Added Result

Units

Yield

Control
Limits

Flag

U-232

4.260 3.20

pCi/g

75.2

30-110 %

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 709)

BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004

Paragon Analytics

LIMS Version: 5.047A

Page 5 of 29
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 9
Sample Results

Paragon Analytics
0405096
Kent & Sullivan inc.

Ross Adams

. MSED-06

Sample Matrix: SOIL

0405096-6

Prep SOP: PAI 778 Rev 9

Date Collected: 07-May-04

Date Prepared: 20-Jul-04
Date Analyzed: 27-Jul-04

Prep Batch: AS040720-3
QCBatchlD: AS040720-3-1

Run ID: AS040720-3A

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.514 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U50966

CASNO

Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234 0.55 +/-0.18

0.14

M3

15117-96-1

U-235 0.022 +/- 0.046

0.067

V)

7440-61-1

U-238

0.57 +/- 0.18

0.10

M3

Chemical Yield Su

mmary

Carrier/Tracer

Amount Added Resuit Units

Yield

Control
Limits

Flag

U-232

16.59 15.4

pCilg

92.8

30-110 %

Comments:

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004

LIMS Version: 5.047A

Paragon Analytics

Page 6 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 8
Sample Results

Lab Name:
Work Order Number:

Paragon Analytics

0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 18-Jun-04
Date Analyzed: 23-Jun-04

. MSED-07
0405096-7

Prep Batch: AS040618-1
QCBatchID: AS040618-1-1

Run ID: AS040618-1a

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.301 g

Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g

File Name: UX50967

CASNO

Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5 U-234 132 +/- 21

M3

15117-96-1 U-235 8.7 +-1.7

0.1

7440-61-1 U-238

137 +/-22

M3

Chemical Yield Su

mmary

Carrier/Tracer

Amount Added

Result

Units

Yield

Control
Limits

Flag

U-232

$28.38

19.2

pCi/g

67.6

30-110 %

Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits. .
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL. - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics

LIMS Version: 5.047A

‘Page 7 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAIl 714 Rev 9
Sample Results

Lab Name:
Work Order Number:

Paragon Analytics

0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 03-Jun-04
Date Analyzed: 11-Jun-04

Prep Batch: AS040603-1
QCBatchlD: AS040603-1-1

Run ID: AS040603-1B

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.02 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U50968

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5 U-234 84 +/-15

Y2

15117-96-1 U-235 4.18 +/- 0.89

0.04

Y2

7440-61-1 U-238 86 +/- 16

Y2

Chemical Yield Su

mmary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

U-232 4.223 0.96

pCilg

22.8

30-110 %

Y2

Comments:

Qualifiers/Flags:
U -Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAlI SOP 709)
BDL - Below Detection Limit

Data Package 1D: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics

LIMS Version: 5.047A

Page 8 of 29
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 8
Sample Results

l.ab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Sample Matrix: SOIL

Prep SOP: PAl 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 18-Jun-04
Date Analyzed: 23-Jun-04

Field ID: MSED-09
_ LabID: 0405096-9

Prep Batch: AS040618-1
QCBatchID: AS040618-1-1
Run ID: AS040618-1a
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.00 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: UX50969

-CASNO Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5 U-234 25.3 +/-4.1

15117-96-~1 U-235 1.53 +-0.34

0.07

7440-61-1 U-238 259 +/-4.2

0.1

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

U-232 8.519 5.59 pCilg

65.7

30-110 %

Comments:

Qualifiers/iFlags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The reguested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Détec’tion Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics

LIMS Version: 5.047A

Page 9 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAlI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

& MSED-10 Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 2.01g
0405096.40 Prep SOP: PAI 778 Rev 9 QCBatchiD: AS040603-1-1 Prep Basis: Dry Weight
. Date Collected: 07-May-04 Run ID: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jun-04 Report Basis: Dry Weight File Name: U509610
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 26.8 +-4.4 0
15117-96-1 U-235 : 1.42 +/- 0.29 0.03
7440-61-1 U-238 28.6 +-4.6 0
Chemical Yield Summary
Carrier/Tracer | Amount Added Resuilt Units Yield Control Flag
Limits
U-232 4.245 2.37 pCilg 55.8 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty {see PAlI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405096-1
Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 10 of 29

LIMS Version: 5.047A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Sample Matrix: SOIL

Prep SOP: PAl 778 Rev 9
Date Collected: 05-May-04
Date Prepared: 03-Jun-04
Date Analyzed: 11-Jun-04

Prep Batch: AS040603-1
QCBatchID: AS040603-1-1
Run ID: AS040603-1B
Count Time: 300 minutes
Report Basis: Dry Weight

. SSED-01
. Lab ID: 10405096-11

Final Aliquot: 2.00 g
Prep Basis: Dry Weight

Moisture(%): NA

Result Units: pCi/g
File Name: U509611

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 1.43 +/-0.26 0.02
15117-96-1 U-235 0.070 +/- 0.034 0.010
7440-61-1 U-238 1.55 +- 0.28 0.02

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 4.267 3.15 pCi/g 73.9 30-110%

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics

LIMS Version: 5.047A

Page 11 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.
CiientProject ID: Ross Adams

Sample Matrix: SOIL

Prep SOP: PAl 778 Rev 9
Date Collected: 05-May-04
Date Prepared: 03-Jun-04
Date Analyzed: 11-Jun-04

Prep Batch: AS040603-1
QCBatchlD: AS040603-1-1
Run ID: AS040603-1B
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.04 g
Prep Basis: Dry Weight

Moisture(%): NA

Result Units: pCilg
File Name: U509612

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 1.25 +/-0.23 0.01

15117-96-1 U-235 0.042 +/- 0.025 0.017

7440-61-1 U-238 1.17 +-0.21 0.01

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 4.195 3.46 pCi/g 82.6 30-110%

Comments:

 Qualifiers/Flags:
U -Resultis less than the sample specific MDC.-

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics

LIMS Version: 5.047A

Page 12 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Sample Matrix: SOIL Prep Batch: AS040603-1 . Final Aliquot:2.00 g
Prep SOP: PAI 778 Rev 9 . QCBatchlD: AS040603-1-1 Prep Basis: Dry Weight
Date Collected: 04-May-04 Run ID: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 120 minutes Result Units: pCi/g
Date Analyzed: 28-Jul-04 Report Basis: Dry Weight File Name: U509613
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 1.16 +/-0.27 0.07
15117-96-1 U-235 0.034 +/- 0.036 0.038 U
7440-61-1 U-238 0.86 +/- 0.22 0.05

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 4.259 3.67 pCilg 86.1 30-110%
Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in controf at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 708)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 13 of 29
. /
LIMS Version: 5.047A 0 D [} D ' l



Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 9
Sample Results

L.ab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

ID: SSED-04 Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 2.02 g
E Yy Prep SOP: PAI 778 Rev 9 QCBatchID: AS040603-1-1 Prep Basis: Dry Weight
2 Date Collected: 04-May-04 Run ID: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jun-04 Report Basis: Dry Weight File Name: U509614
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 1.07 +/- 0.20 0.03
15117-96-1 U-235 0.045 +/- 0.028 0.030 LT
7440-61-1 U-238 1.17 #/-0.22 0.03
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 4.227 3.19 pCilg 754 - 30-110%
Comments:
Qualifiers/Flags:
U - Resuit is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405096-1
Date Printed: Thursday, July 28, 2004 Paragon Analytics Page 14 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

 Eiold ID: SSED05 Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 2.01 g
’ Prep SOP: PAI 778 Rev 9 QCBatchID: AS040603-1-1 Prep Basis: Dry Weight
Date Collected: 04-May-04 Run ID: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jun-04 Report Basis: Dry Weight File Name: U509615
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 3.93 +/-0.65 0.03
15117-96-1 U-235 0.201 +/- 0.062 0.025
7440-61-1 U-238 4.15 +/- 0.68 0.02
Chemical Yield Summary
Carrier/Tracer | Amount Added Result - Units Yield Control Flag
Limits
U-232 4,252 3.20 pCi/g 75.2 30-110 %
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PA! SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics
LIMS Version: 5.047A

Page 15 of 29
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 9 -
Sample Duplicate Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 2.03 g
Prep SOP: PAI 778 Rev 9 QCBatchlD: AS040603-1-1 Prep Basis: Dry Weight
Date Collected: 04-May-04 Run ID: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jun-04 Report Basis: Dry Weight File Name: U509615D
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 3.82 +/-0.63 0.03
15117-96-1 U-235 0.226 +/- 0.065 0.009
7440-61-1 U-238 3.86 +/- 0.63 0.02

Chemical Yield Summary

Carrier/Tracer ]| Amount Added Result Units Yield Control Flag
Limits
U-232 4.210 3.51 pCi/g 83.5 30-110%
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default fimits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.
W - DER is greater than Warning Limit of 1.42

D - DER is greater than Control Limit of 2.13

Abbreviations:
TPU - Total Propagated Uncertainty (see PAl SOP 743)
MDC - Minimum Detectable Concentration (see PAlI SOP 709)

BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 : Paragon Analytics Page 2 of 3

LIMS Version: 5.047A . ’
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name:
Work Order Number:

Paragon Analytics
0405096

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Prep Batch: AS040603-1
QCBatchiD: AS040603-1-1
Run ID: AS040603-1B
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.05 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U509616

SSED-06
0405096-16

‘ Sample Matrix: SOIL

;ZI Prep SOP: PAl 778 Rev 9
Date Collected: 04-May-04

Date Prepared: 03-Jun-04

Date Analyzed: 11-Jun-04

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

1.27 +-0.23

0.02

15117-96-1

U-235

0.073 +/- 0.034

0.009

LT

7440-61-1

U-238

1.08 +/- 0.20

0.02

Chemical Yield Su

mmary

Carrier/Tracer

Amount Added

Result

Units

Yield

Control
Limits

Flag

U-232

4174

3.40

pCilg

81.4

30-110%

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Page 16 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

- Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 2.04 g
Prep SOP: PAI 778 Rev 9 QCBatchID: AS040603-1-1 Prep Basis: Dry Weight
Date Collected: 04-May-04 Run ID: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jun-04 Report Basis: Dry Weight File Name: U509617
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 2.55 +/-0.43 0.05
15117-96-1 . U235 0.121 +/- 0.045 0.026
7440-61-1 U-238 2.30 +/-0.39 0.02

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield

Control Flag
Limits

U-232 4.197 3.38 pCi/g 80.6

30-110 %

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty {(see PAlI SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 708)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics
LIMS Version: 5.047A

Page 17 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAIl 714 Rev 8
Sample Results

Lab Name:
Work Order Number:

Paragon Analytics
0405096

Client Name: Kent & Sullivan Inc.

CiientProject ID: Ross Adams

#| Sample Matrix: SOIL

_ Prep SOP: PAl 778 Rev 9
Date Collected: 05-May-04
Date Prepared: 18-Jun-04
Date Analyzed: 23-Jun-04

Prep Batch: AS040618-1
QCBatchID: AS040618-1-1
Run ID: AS040618-1a
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.04 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: UY509618

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-20-5

U-234

56.8 +/- 9.3

0.1

M3

15117-96-1

U-235

3.04 +/- 0.62

0.10

7440-61-1

U-238

60.8 +/-9.9

0.1

Chemical Yield Summary

Yield Control

Limits

Carrier/Tracer | Amount Added Result Units Flag

U-232 8.177 4.18 51.1 30-110 %

pCilg

Comments:

Qualifiers/Flags:
U - Restultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Page 18 of 29
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Lab Name:

Work Order Number:
Client Name:
ClientProject 1D:

Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 8
Sample Duplicate Results

Paragon Analytics
0405096
Kent & Sullivan Inc.

Ross Adams

Sample Matrix: SOIL

Prep SOP: PAI 778 Rev 9
Date Collected: 05-May-04

Date Prepared: 18-Jun-04
Date Analyzed: 23-Jun-04

Prep Batch: AS040618-1
QCBatchlD: AS040618-1-1

Run ID: AS040618-1a

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.02 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: UX509618D

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

53.9 +/- 8.8

0.1

15117-96-1

U-235

3.46 +/- 0.69

0.03

7440-61-1

U-238

62 +/- 10

Chemical Yield Su

mmary

Carrier/Tracer

Amount Added Result Units

Yield

Control
Limits

Flag

U-232

8.346 4.34 pCilg

52.0

30-110%

-Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in contro! at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.
W - DERis greater than Waming Limit of 1.42

D - DER is greater than Control Limit of 2.13

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004

LIMS Version: 5.047A

Paragon Analytics

Page 3 of 3
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Isotopic Uranium By Alpha Spectroscopy

PAlI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

SSED-09 Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 2.02 g
0405096.19 Prep SOP: PAl 778 Rev 9 QCBatchID: AS040603-1-1 Prep Basis: Dry Weight.
Date Collected: 05-May-04 Run ID: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jun-04 Report Basis: Dry Weight File Name: U509619
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 uU-234 597 +-0.97 0.02
15117-96-1 U-235 : 0.310 +/- 0.083 0.023
7440-61-1 uU-238 7.1+/-1.1 0

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 4,236 3.53 pCilg 83.3 30-110%
Comments:
Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 19 of 29

LIMS Version: 5.047A
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Isotopic Uranium By Alpha Spectroscopy

PAlI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan inc.
ClientProject ID: Ross Adams
.| Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 2.01 g
Prep SOP: PAI 778 Rev 9 QCBatchID: AS040603-1-1 Prep Basis: Dry Weight
‘| Date Collected: 04-May-04 Run ID: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jun-04 Report Basis: Dry Weight File Name: U509620
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 5.18 +/- 0.85 0.03
15117-96-1 U-235 0.265 +/- 0.076 0.034
7440-61-1 U-238 5.42 +/- 0.88 0.03
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 - 4.244 3.13 pCilg 73.8 30-110%
Comments:
Qualifiers/Flags:
U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAlI SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405096-1
Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 20 of 29

LIMS Version: 5.047A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL

Prep SOP: PAl 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 03-Jun-04
Date Analyzed: 11-Jun-04

Prep Batch: AS040603-1
QCBatchlD: AS040603-1-1
Run ID: AS040603-1B
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.01g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U509622

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

6.2 +/-1.0

156117-96-1

U-235

0.245 +/- 0.093

0.057

7440-61-1

U-238

6.4 +/-1.1

Chemical Yield Summary

Yield Control

Limits

Carrier/Tracer } Amount Added Result Units Flag

U-232 8.496 6.7 pCi/g 79.4 30-110%

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Resultis less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAlI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL. - Below Detection Limit

Data Package ID: UR0405096-1

Page 21 of 29
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Isotopic Uranium By Alpha Spectroscopy
PAlI 714 Rev 9
Sample Results

Lab Name:
Work Order Number: 0405096

Paragon Analytics

Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams
Tl Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 1.02 g
Prep SOP: PAI 778 Rev 9 QCBatchID: AS040603-1-1 Prep Basis: Dry Weight
2] Date Collected: 06-May-04 Run ID: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jun-04 Report Basis: Dry Weight File Name: U509625
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 20.1 +-3.3 0.1
15117-96-1 U-235 1.09 +/- 0.26 0.05
7440-61-1 U-238 20.6 +/-3.4 0.1
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 8.387 6.6 pCilg 78.8 30-110%
Comments:
Qualifiers/Flags:
U -Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAl SOP 743)
MDC - Minimum Detectable Concentration (see PA! SOP 709)
BDL. - Below Detection Limit
Data Package ID: UR0405096-1
Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 22 of 29

LIMS Version: 5.047A
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9

Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

SOIL-02 Sample Matrix: SOIL Prep Batch: AS040603-1 Final Aliquot: 1.01 g
D 0405096.26 Prep SOP: PAI 778 Rev 9 QCBatchlD: AS040603-1-1 Prep Basis: Dry Weight
i Date Collected: 06-May-04 Run 1D: AS040603-1B Moisture(%): NA
Date Prepared: 03-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jun-04 Report Basis: Dry Weight File Name: U509626

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier

13966-29-5 U-234 13.6 +-2.2 0.1

15117-96-1 U-235 0.77 +/- 0.19 0.02

7440-61-1 U-238 14.0 +-2.2 0

Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield . Control Flag
Limits
U-232 8.493 7.0 pCilg 82.1 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT ~ Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAl SOP 743)
MDC - Minimum Detectable Concentration (see PAl SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405096-1
Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 23 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL Prep Batch: AS040618-1 Final Aliquot: 0.101 g
Prep SOP: PAI 778 Rev 9 QCBatchID: AS040618-1-1. Prep Basis: Dry Weight

Date Collected: 06-May-04 Run ID: AS040618-1a Moisture(%): NA

Date Prepared: 18-Jun-04 Count Time: 300 minutes Result Units: pCi/g

Date Analyzed: 23-Jun-04 Report Basis: Dry Weight File Name: UX509627
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 562 +/- 92 0 M3
16117-96-1 U-235 41.0+-7.8 ) 0.7 M3
7440-61-1 U-238 557 +/- 91 . 0 M3

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 84.48 45.1 pCilg 53.4 30-110 %
Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside defauit limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 24 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.
CiientProject ID: Ross Adams

olL-05 Sample Matrix: SOIL Prep Batch: AS040618-1 Final Aliquot: 0.201 g
0405096.28 Prep SOP: PA[ 778 Rev 9 QCBatchlID: AS040618-1-1 Prep Basis: Dry Weight
Date Collected: 06-May-04 Run ID: AS040618-1a Moisture(%): NA
Date Prepared: 18-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 23-Jun-04 Report Basis: Dry Weight File Name: UX509628
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 : 37.0 +/-6.2 0.2 M3
16117-96-1 U-235 1.65 +/- 0.57 0.27 M3
7440-61-1 U-238 36.4 +/- 6.1 0.2 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
: Limits
U-232 42.45 34.3 pCilg 80.7 30-110%
Comments:
Qualifiers/Flags: )
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Resuit is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met. '
Abbreviations:
TPU - Total Propagated Uncertainty (see PA} SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405096-1
Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 25 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams
-f;SOlL-b? ; Sample Matrix: SOIL Prep Batch: AS040618-1 Final Aliquot: 1.01 g
o :;0405096-29 Prep SOP: PAI 778 Rev 9 QCBatchID: AS040618-1-1 Prep Basis: Dry Weight
i Date Collected: 07-May-04 Run ID: AS040618-1a Moisture(%): NA
Date Prepared: 18-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 23-Jun-04 Report Basis: Dry Weight File Name: UX509629
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 4,35 +/-0.76 0.02
15117-96-1 U-235 0.33 +/-0.11 0.05
7440-61-1 U-238 4,83 +/-0.83 0.05
Chemical Yield Summary
Carrier/Tracer |} Amount Added Result Units Yield Control Flag
Limits
U-232 8.480 6.8 pCilg 80.5 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405096-1
Date Printed: Thursday, July 29, 2004 Paragon Analytics Page 26 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAlI 714 Rev 8
Sample Results

Lab Name:
Work Order Number:

Paragon Analytics

0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 18-Jun-04
Date Analyzed: 23-Jun-04

Prep Batch: AS040618-1
QCBatchID: AS040618-1-1
Run ID: AS040618-1a
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliguot: 0.102 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: UX509630

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

295 +/- 47

M3

15117-96-1

U-235

19.7 +/- 3.9

0.5

M3

7440-61-1

U-238

278 +- 44

M3

Chemical Yield Summary

Carrier/Tracer

Amount Added

Result

Units

Yield

Control
Limits

Flag

U-232

83.24

58.5

pCi/g

70.3

30-110 %

Comments:

Qualifiers/iFlags:
U -Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 708)
BDL - Below Detection Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Page 27 of 29
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOIL

Prep SOP: PAl 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 03-Jun-04
Date Analyzed: 11-Jun-04

Prep Batch: AS040603-1
QCBatchlD: AS040603-1-1
Run ID: AS040603-1B
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.00 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U509631

CASNO Target Nuclide Result +/- 2 s TPU MDC

Lab Qualifier

13966-29-5 U-234 4.15 +/-0.72 0.04

15117-96-1 U-235 0.160 +/- 0.073 0.020

7440-61-1 U-238 4.27 +/-0.74 0.02

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield

Control
Limits

Flag

U-232 8.505 6.7 pCi/g 78.8

30-110 %

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709}
BDL - Below Detec_:tion Limit

Data Package ID: UR0405096-1

Date Printed: Thursday, July 29, 2004 Paragon Analytics

LIMS Version: 5.047A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405096

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

. SOIL-10

. 0405096-32

Sample Matrix: SOIL

Prep SOP: PAl 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 18-Jun-04
Date Analyzed: 23-Jun-04

Prep Batch: AS040618-1
QCBatchID: AS040618-1-1

Run ID: AS040618-1a

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.103 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: UX509632

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

164 +/- 26

M3

15117-96-1

U-235

9.8 +-~2.2

0.2

M3

7440-61-1

U-238

176 +/- 28

M3

Chemical Yield Su

mmary

Carrier/Tracer

Amount Added

Result Units

Yield

Control Flag
Limits

U-232

83.00

64 pCilg

77.4

30-110 %

Comments:

Qualifiers/Fiags:

Abbreviations:

BDL - Below Detection Limit

U -Resultis less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

TPU - Total Propagated Uncertainty (see PAl SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)

Data Package ID: UR0405096-1

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Date Printed: Thursday,

July 28, 2004

Paragon Analytics

LIMS Version: 5.047A
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Section 4
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Report Printed:
6/15/04 4:46:14 PM

Paragon Analytics

Alpha Spectroscopy Analysis pamoz
Sample Name: 0405096-1 UAS040603-1 Analysis Type: Uranium Default

Detector: MCB 8 Input 8 Date/Time of Count: 6/11/04 7:14:58 AM

Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 76.83% Real Time: 300.01 Minutes

Total Eff.: 23.60 % Dead Time: 0.0 %

Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 30.72% Analy;sis: Relative Region-Of-Interest

Original: 3,023 + 10.2209 * Chn + -0.00130 * Chn **2.
Spectrum Calibration: 3,023 + 10.2755 * Chn + -0.00130 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U50961.SPC

Background File: C:\USER\ALPHA\BKGND\B4060864.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkqg Cts Net Area DPM
1 115.94 94 123 6.00 17.00 135.00 0.29 134.71 1.90
2 174.31 154 181 8.00 19.00 152.00 1.17 150.83 2.13
3 136.35 124 139  4.00 2.00 10.00 0.00 10.00 0.14
Tracer 230.23 211 238  8.00 1153.00 1,347.00 4.08 1342.92 18.97

Analysis Results

Peak Nuclide Energy (keV) Width (keV) Aliquot pCi  _ MDA pCi _ % Error
1 U-238 4197.00 59.84 0.429 n/a 16.91 o
2 U-234 4774.80 78.58 0.480 n/a 16.03 o4
3 U-235 4400.00 39.68 0.032 n/a 61.98 o
Tracer U-232 5320.00 77.42 4.272 n/a 534 o

‘ Totals % Total |
Gross Count: 1,794.00 100.00

Net Area: 1,725.26 96.17
Background: 68.74 3.83
Composite Fit: 1,644.00 91.64
Residuals: 150.00 8.36

Analyzed By: /47/7/) ,
Checked By: /%9
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Report Printed:
6/15/04 4:46:54 PM

Paragon Analytics

Alpha Spectroscopy Analysis pamzrt
Sample Name: 0405096-2 UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 2 Input 8 Date/Time of Count: 6/11/04 6:59:17 AM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 80.89% Real Time: 300.01 Minutes
Total Eff.: 23.93 % Dead Time: 0.0 %
Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 29.58% Analysis: Relative Region-Of—Interest

Original: 3,019 + 9.9439 * Chn + -0.00045 * Chn **2.
Spectrum Calibration: 3,019 + 10.0005 * Chn + -0.00045 * Chn **2.
Cal File:

Spectrum File: C:\User\Alphal\ALPHAIU50962.SPC

Background File: C:\USER\ALPHA\BKGND\B4060816.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 118.40 95 124 6.00 51.00 342.00 0.87 341.13 4.75
2 176.96 154 181 6.00 45.00 342.00 0.29 341.71 4.76
3 138.94 125 141 4.00 3.00 19.00 0.00 19.00 0.26
Tracer  232.51 211 238 6.00 171.00 1,365.00 3.50 1361.50 18.97

Analysis Results

Peak Nuclide Energy (keV)  Width (keV) AliguotpCi _  MDAPCi _ % Error
1 U-238 4197.00 59.36 '1.070 n/a 10.63 o
2 U-234 4774.80 59.04 1.072 n/a 10.61 o4
3 U-235 4400.00 39.50 0.060 n/a 4497 o

Tracer U-232 5320.00 58.74 4.272 n/a 531 o

| Totals % Total |
Gross Count: 2,167.00 100.00

Net Area: 2,105.84 97.18
Background: 61.17 2.82
Composite Fit: 2,068.00 95.43
Residuals: 99.00 4.57

Analyzed By: /J//;‘?’)

Checked By: <69
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Paragon Analytics
- Alpha Spectroscopy Analysis

Report Printed:
6/16/04 1:40:27 PM

Para0327.rpt
rev 11/13/03 KVG

Sample Name: 0405096-3 UAS040603-1

Detector:

Sample Volume:

Chem. Yield:

Total Eff.

Tracer Amount:

Efficiencyv:

Spectrum Calibration:

Cal File:

: MCB 3 Input 1

2.000 Total, 2.000 Aliquot.

79.42%
12437 %
18.967 DPM.
30.69%

Original:

Spectrum File: C:\User\AlphaMLPHA\U50963.§PC

Background File: C:\User\Alpha\ALPHA\B4060817.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Analysis Type: Uranium Default
Date/Time of Count: 6/11/04 6:59:45 AM

Live Time: 300.00 Minutes
Real Time: 300.02 Minutes

Dead Time: 0.0 %

Acquisition: 512 Channels

Analysis: Relative Region-Of-Interest

3,031 + 10.0591 * Chn + -0.00088 * Chn **2.
3,031 +10.3274 * Chn +-0.00088 * Chn **2.

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 . 114.00 92 121 2.00 20.00 188.00 0.29 187.71 2.57
2 171.34 149 176  4.00 21.00 185.00 1.46 183.54 2.51
3 134.08 122 137 4.00 1.00 3.00 0.00 3.00 0.04
Tracer 225.98 206 235  6.00 160.00 1,395.00 8.16 1386.84 18.97

Analysis Results

Analyzed By:

Peak Nuclide Energy (keV)
1 U-238 4197.00
2 U-234 4774.80
3 U-235 4400.00
Tracer U-232 5320.00

Width (keV) Aliquot pCi MDA pCi % Error
20.25 0.578 n/a 14.32 o
40.10 0.565 n/a 14.53 o,
40.37 0.009 n/a 113.16 o
59.58 4.272 n/a 525 o

| Totals % Total |
Gross Count: 1,911.00 100.00

Net Area: 1,801.49 94.27
Background: 109.51 5.73
Composite Fit: 1,771.00 92.67
Residuals: 140.00 7.33

Checked By:

600073
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Report Printed:
6/16/04 1:39:56 PM

 Paragon Analytics

- Alpha Spectroscopy Analysis pams
Sample Name: 0405096-3D UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 3 Input 2 Date/Time of Count: 6/11/04 7:05:45 AM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 71.22% Real Time: 300.02 Minutes
Total Eff.: 21.93 % Dead Time: 0.0 %
Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 30.80% Analysis: Relative Region-Of-Interest

Original: 3,042 + 9.8460 * Chn + -0.00042 * Chn **2.
Spectrum Calibration: 3,042 + 9.9379 * Chn + -0.00042 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U50963D.SPC

Background File: C:\User\Alpha\ALPHA\B4060818.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 116.76 95 124  6.00 20.00 147.00 1.75 145.25 2.21
2 175.62 154 181  4.00 25.00 176.00 117 174.83 2.66
3 137.41 125 141 4.00 3.00 11.00 0.00 11.00 0.17
Tracer 231.43 212 241 8.00 122.00 1,258.00 9.90 1248.10 18.97

Analysis Results

Peak Nuclide Energy (keV) Width (keV) Aliquot pCi  _ MDA pCi _ % Error
1 U-238 4197.00 59.05 0.497 n/a 16.37 o4
2 U-234 4774.80 39.17 0.598 n/a 14.88 o4
3 U-235 4400.00 39.30 0.038 n/a 59.10 o
Tracer U-232 5320.00 77.97 4.272 n/a 5.53 ¢
s

| Totals % Total |

Gross Count: 1,700.00 100.00

Net Area: 1,615.83 95.05

Background: 84.17 4.95

Composite Fit: 1,592.00 93.65

Residuals: ~108.00 6.35

Analyzed By: ,jfr\

Checked By: &y 0000841
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Paragon Analytics remon e

6/15/04 4:49:03 PM

Alpha Spectroscopy Analysis pamzn
Sample Name: 0405096-4 UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 3 Input 3 Date/Time of Count: 6/11/04 7:06:11 AM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 77.88% Real Time: 300.02 Minutes
Total Eff.: 22.55 % Dead Time: 0.0 %
Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 28.96% Analysis: Relative Region-Of-Interest

Original: 3,012 + 10.1582 * Chn + -0.00093 * Chn **2.
Spectrum Calibration: 3,012 + 10.2409 * Chn + -0.00093 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U50964.SPC

Background File: C:\USER\ALPHA\BKGND\B4060819.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkqg Cis Net Area DPM
1 116.93 95 124 4.00 106.00 852.00 0.58 851.42 12.58
2 174.89 154 181 6.00 102.00 842.00 0.29 841.71 12.44
3 137.22 125 140 2.00 7.00 32.00 0.00 32.00 0.47
Tracer 230.15 210 237 8.00 145.00 1,288.00 4 .66 1283.34 18.97

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliguot pCi  _ MDA pCi _ % Error
1 U-238 4197.00 40.10 2.834 n/a 6.72 o,
2 U-234 4774.80 59.50 2.802 n/a 6.76 9
3 U-235 4400.00 19.97 0.107 n/a 34.65 o,
Tracer U-232 5320.00 78.51 4.272 n/a 546 o,

| Totals % Total |
Gross Count: 3,118.00 100.00

Net Area: 3,047.81 97.75
Background: 70.19 2.25
Composite Fit: 3,014.00 -96.66
Residuals: 104.00 3.34

Analyzed By: _,éfb")

Checked By: 29 g00083




Jnejeq wniueln :odA]
¢ ndu] € gOIN 6L# :403109}9(
'S 00°'00081 BWi] 9AI7 'S 06°0008| dWil [edy

00°Cl08

1-£09070SVYN ¥-96050%0 :S|dwes
0dS ¥960SN\VYHJ TY\eUdiyesN\:D 9|l
¥00Z-unp-1} U0 11:90:20 :paunboy

(A®) ABssu3g
00°'8089 00°€.9S9 00'80EY 00°Clog
(AN v _ ™ T v i N AV A
gee-N
117
06
_
vez-n
8ez-N
Gel
2€2N
lsoel]
| - 081
¥9608N

(uoneiqiieoay adojg) 1sai8)ul-jO-uoiBay aAle|eyY uoisineydly

SIUN0YD

000084



Report Printed:
6/15/04 4:50:21 PM

Paragon Analytics

Alpha Spectroscopy Analysis pamzt
Sample Name: 0405096-5 UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 3 Input 5 Date/Time of Count: 6/11/04 7:07:03 AM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 75.19% Real Time: 300.02 Minutes
Total Eff.; 22.45 % Dead Time: 0.0 %
Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 29.86% Analysis: Relative Region-Of-Interest

Original: 3,035 +10.1035 * Chn +-0.00096 * Chn **2.
Spectrum Calibration: 3,035 + 10.2278 * Chn + -0.00096 * Chn **2.
Cal File:

Spectrum File: C:\User\Alphal\ALPHA\U50965.SPC

Background File: C:\USER\ALPHA\BKGND\B4060821.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkqg Cts Net Area DPM
1 114.81 95 124  6.00 136.00 1,230.00 0.87 1229.13 . 1825
2 172.86 154 181 8.00 117.00 1,297.00 1.46 1295.54 19.23
3 135.13 125 141  6.00 9.00 58.00 0.29 57.71 0.86
Tracer 228.24 211 239  6.00 136.00 1,288.00 10.49 1277.51 18.97

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi  _ MDA pCi _ % Error
1 U-238 4197.00 60.05 4.110 n/a 550 o
2 U-234 4774.80 79.18 4.332 n/a 545 o
3 U-235 4400.00 59.82 0.193 n/a 25.87 o,
Tracer U-232 5320.00 58.75 4.272 n/a 5.46 o

‘ Totals \ % Total I
Gross Count: 4.079.00 100.00

Net Area: 3,982.88 97.64
Background: 96.12 2.36
Composite Fit: 3,873.00 94.95
Residuals: 206.00 5.05

Analyzed By: ,Af’/\

Checked By:

600085
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Paragon Analytics
Alpha Spectroscopy Analysis

Sample Name: 0405096-6 UAS040720-3

Detector: MCB 2 Input 1
Sample Volume: 0.500 Total, 0.500 Aliquot.
Chem. Yield: 92.80%
Total Eff.: 27.12 %

Tracer Amount: 18.928 DPM.
Efficiency: 29.22%

Original:

Spectrum Calibration:
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U50966.SPC

Background File: C:\USER\ALPHA\BKGND\B4072609.SPC

Library File: C:\User\Alpha\ALPHAVIS.ALB

Analysis Type: Uranium Default

Report Printed:

7/28/04 7:52:46 AM

Para0327.rpt
rev 11/13/03 KVG

Date/Time of Count: 7/27/04 10:20:25 AM

Live Time

Real Time:
Dead Time:

Acquisition:

Analysis:

3,027 + 9.9441 * Chn + -0.00050 * Chn **2.

: 300.00 Minutes

300.01 Minutes

0.0 %

512 Channels

Relative Region-Of-Interest

3,027 + 10.0387 * Chn + -0.00050 * Chn **2.

Peaks
Peak Channel Start End FWHM Height Gross Cts BkqgCts Net Area
1 117.21 95 124  2.00 13.00 55.00 2.10 52.90
2 175.62 155 182  4.00 7.00 56.00 4.80 51.20
3 137.69 125 141  2.00 1.00 2.00 - 0.30 1.70
Tracer 231.06 211 238  6.00 170.00 1,546.00 6.30 1539.70

=)
T
=

0.65
0.63
0.02
18.93

Analysis Results

| |

Peak Nuclide Ener keV Width (keV) Aliquot pCi
1 U-238 4197.00 19.84 0.586
2 U-234 4774.80 39.45 0.567
3 U-235 4400.00 19.80 0.019
Tracer U-232 5320.00 58.84 17.052

MDA pCi

Gross Count:
Net Area:

Background:

Composite Fit:
Residuals:

A

Analyzed By:

Totals % Total
1,775.00 100.00
1,692.80 95.37

82.20 4.63
1,659.00 93.46
116.00 6.54

JP

Checked By:

n/a
n/a
n/a
n/a

% Error

27.52 o,
28.76 o,
164.15 o,
498 o

000087
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Report Printed:
6/24/04 12:03:18 PM

Paragon Analytics

Alpha Spectroscopy Analysis pamnsan
Sample Name: 0405096-7 UAS040618-1 Analysis Type: Uranium Default

Detector: MCB 2 Input 8 Date/Time of Count: 6/23/04 12:39:39 PM

Sample Volume: 0.300 Total, 0.300 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 67.62% Real Time: 300.01 Minutes

Total Eff.; 19.76 % Dead Time: 0.0 %

Tracer Amount: 18.944 DPM. Acquisition: 512 Channels
Efficiency: 29.22% . Analysis: Relative Region-Of-Interest

Original: 3,016 + 9.9419 * Chn + -0.00046 * Chn **2.
Spectrum Calibration: 3,016 + 10.0245 * Chn + -0.00046 * Chn **2.
Cal File:

Spectrum File: C:\User\AlphalALPHA\UX50967.SPC

Background File: C:\USER\ALPHA\BKGND\B4062216.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 118.42 95 124  8.00 533.00 5,439.00 0.60 5438.40 91.75
2 176.84 155 182  6.00 520.00 5,229.00 0.60 5228.40 88.21
3 138.91 125 141 10.00 30.00 291.00 0.00 291.00 4.91
Tracer 232.27 211 238  8.00 - 109.00 1,125.00 2.10 1122.90 18.94

Analysis Results

Peak Nuclide Energy (keV)  Width (keV) Aliquot pCi  _ MDA pCi _ % Error
1 U-238 4197.00 79.33 . 137.764 n/a 2.66 o
2 U-234 4774.80 59.18 132.444 n/a 271 ¢
3 U-235 4400.00 98.97 7.372 n/a 11.49 o
Tracer U-232 5320.00 78.49 28.445 n/a 5.84 o

| | Totals ’ % Total |
Gross Count: 12,793.00 100.00
Net Area: 12,702.70 99.29
Background: 90.30 ' 0.71
Composite Fit: 12,084.00 94.46
Residuals: 709.00 5.54
Analyzed By: ,&7
Checked By: <6\r)

0000839
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Sample Name: 0405096-8 UAS040603-1

Detector: MCB 3 Input 6
Sample Volume: 2.000 Total, 2.000 Aliquot.
Chem. Yield:
Total Eff.

Tracer Amount
Efficiency: 28.41%

Paragon Analytics

Alpha Spectroscopy Analvysis

Report Printed:
6/15/04 4:51:14 PM

Para0327.rpt
rev 11/13/03 KVG

Original: 3,042 +9.9010 * Chn + -0.00036 * Chn **2.

Spectrum Calibration: 3,042 + 9.9957 * Chn + -0.00036 * Chn **2.

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U50968.SPC

Background File: C:\USER\ALPHA\BKGND\B4060822.SPC
Library File: C:\UserAlpha\ALPHAVIS.ALB

Analysis Type: Uranium Default
Date/Time of Count: 6/11/04 7:07:35 AM

Live Time: 300.00 Minutes

22.81% Real Time: 300.02 Minutes
:6.48 % Dead Time: 0.0 %
: 18.967 DPM. Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Peak Channel

1 116.08
2 174.50
3 136.58

Tracer 229.86

1.17
0.29
0.00

Peaks
Start End FWHM Height Gross Cts Bkg Cts
93 122 6.00 737.00 7,536.00
154 181 6.00 733.00 7,345.00
123 139 4.00 38.00 310.00
208 235 8.00 40.00 372.00

3.20

Net Area DPM
7534.83 387.51
7344.71 377.73
310.00 '3(- 15.94
368.80 50;\&\ 18.97

W

Peak Nuclide

1 U-238
2 U-234
3 U-235

Tracer U-232

Analyzed By:

Analysis Results

Enerqy (keV Width (keV) Aliquot pCi

4197.00 59.47 87.278
4774.80 59.21 85.075
4400.00 39.59 3.501

5320.00 78.63 ‘ 4.272

MDApCi _ % Error
n/a 226 o
n/a 229 o
n/a 11.13 o
n/a 10.16 o

l ~ Totals %Total|
Gross Count: 15,858.00 100.00

Net Area: 15,797.13 99.62
Background: 60.87 0.38
Composite Fit: 15,563.00 98.14
Residuals: 295.00 1.86

Checked By:

006091
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Sample Name: 0405096-9 UAS040618-1

Paragon Analytics
Alpha Spectroscopy Analysis

Report Printed:

6/24/04 12:04:16 PM .

Para0327.rpt
rev 11/13/03 KVG

Analysis Type: Uranium Default

Detector: MCB 3 Input 1

Date/Time of Count; 6/23/04 12:39:51 PM

Sample Volume: 1.000 Total, 1.000 Aliquot.

Chem. Yield: 65.65%

Total Eff.: 20.00 %
Tracer Amount: 18.944 DPM.

Efficiency: 30.47%

Original:

Spectrum Calibration:
Cal File:

Live Time

Real Time:
Dead Time:

Acquisition:

Analysis:

3,052 +9.9202 * Chn +-0.00047 * Chn **2.

: 300.00 Minutes

300.57 Minutes
0.2 %

512 Channels
Relative Region-Of-Interest

3,052 + 10.0619 * Chn + -0.00047 * Chn **2.

Spectrum File: C:\User\Alpha\ALPHA\UX50969.SPC

Background File: C:\USER\ALPHA\BKGND\B4062217.SPC
Library File: C:\UsenAlpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 114.46 94 123  8.00 281.00 3,459.00 2.10 3456.90 57.61
2 172.66 155 182  8.00 296.00 3,377.00 0.60 3376.40 56.27
3 134.87 124 140  2.00 20.00 175.00 1.20 173.80 2.90
Tracer 227.88 210 237  10.00 84.00 1,147.00 10.20 1136.80 18.94

Analysis Results

Peak Nuclide Enerqgy (keV)  Width (keV) Aliquot pCi MDA pCi % Error
1 U-238 4197.00 79.63 25.949 n/a 3.33 o
2 U-234 4774.80 79.19 25.345 n/a 337 g
3 U-235 4400.00 19.87 1.305 n/a 14.92 o
Tracer U-232 5320.00 98.47 8.533 nfa 5.79 o

| Totals % Total |

Gross Count: 8,854.00 100.00
Net Area: 8,740.90 98.72
Background: 113.10 1.28
Composite Fit: 8,158.00 92.14
Residuals: 696.00 7.86

s

Analyzed By:

Checked By:

*/
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Report Printed:
6/11/04 12:08:44 PM

Paragon Analytics

Alpha Spectroscopy Analysis P
Sample Name: 0405096-10 UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 3 Input 7 Date/Time of Count: 6/11/04 7:08:18 AM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 55.79% Real Time: 300.02 Minutes
Total Eff.: 16.05 % Dead Time: 0.0 %
Tracer Amount; 18.967 DPM. v Acquisition: 512 Channels
Efficiency: 28.77% Analysis: Relative Region-Of-Interest

Original: 3,009 + 10.0884 * Chn + -0.00083 * Chn **2.

Spectrum Calibration: 3,009 + 10.1570 * Chn + -0.00083 * Chn **2,

Cal File:

Spectrum File: C:\USER\ALPHA\ALPHA\U509610.SPC

Background File-'C:\USER\ALPHA\BKGND\B4060823.SP‘C
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 118.15 95 124 6.00 699.00 6,151.00 0.87 6150.13 127.71
2 176.45 154 181  8.00 652.00 5,763.00 0.58 5762.42 119.66
3 138.57 125 141  4.00 29.00 261.00 0.58 260.42 5.41
Tracer 231.99 210 237  6.00 106.00 916.00 2.62 91338 18.97

Peak Nuclide

1 U-238
2 U-234
3 U-235

Tracer U-232

Analyzed By:

Analysis Results

Energy (keV Width (keV)  Aliquot pCi _ MDA pCi . % Error
4197.00 59.76 28.764 n/a 2.50 o
4774.80 78.90 26.951 n/a 2.58 o
4400.00 39.70 1.218 n/a . 12.16 o
5320.00 58.62 4.272 n/a 6.48 o

? |

Totals % Total

Gross Count: 13,470.00 100.00
Net Area: 13,400.39 99.48
Background: 69.61 0.52
Composite Fit: 13,091.00 97.19
Residuals: 379.00 2.81

Checked By:

Eadl U
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- Paragon Analytics |
~ Alpha Spectroscopy Analysis

Report Printed:
6/15/04 4:52:21 PM

rev 11/13/03 KVG

Sample Name: 0405096-11 UAS040603-1

Detector: MCB 3 Input 8.
Sample Volume: 2.000 Total, 2.000 Aliquot.

Chem. Yield: 73.87%

Total Eff.: 23.99 %
Tracer Amount: 18.967 DPM.

Efficiency: 32.48%

Analysis Type: Uranium Default
Date/Time of Count: 6/11/04 7:08:49 AM

Live Time: 300.00 Minutes
Real Time: 300.02 Minutes
Dead Time: 0.0 % |

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Original: 3,042 + 9.7713 * Chn + -0.00025 * Chn **2.

Spectrum Calibration: ~ 3,042 + 9.7005 * Chn + -0.00025 * Chn **2.

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U509611.SPC

Background File: C:\USER\ALPHA\BKGND\B4060824.SPC

Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 119.44 96 125  10.00 65.00 496.00 0.87 495.13 6.88
2 179.47 159 186  8.00 55.00 458.00 0.58 457 42 6.35
3 140.51 126 143 2.00 4.00 19.00 0.00 19.00 0.26
Tracer 236.29 217 244  8.00 149.00 1,372.00 6.70 1365.30 18.97

Analysis Results

Peak Nuclide Energy (keV) Width (keV)

1 U-238 4197.00 96.40
2 U-234 4774.80 76.88
3 U-235 4400.00 19.26
Tracer U-232 5320.00 76.65

Aliguot pCi MDA pCi  _ % Error
1.549 n/a 8.82 o
1.431 n/a 917 o,
0.059 n/a 44.97 o,
4.272 n/a 529 o

Gross Count:
Net Area:
Background:
Composite Fit:
Residuals:

Analyzed By: /447

Totals % Total
2,527.00 100.00
2,438.46 96.50

88.54 3.50
2,345.00 92.80
182.00 7.20

I
Checked By: (QO

00003
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Sample Name: 0405096-12 UAS040603-1

Paragon Analytics
‘Alpha Spectroscopy Analysis

Report Printed:
6/15/04 4:52:51 PM

Para0327.rpt
rev 11/13/03 KVG

Detector: MCB 6 Input 2

Sample Volume

Chem. Yield:

Total Eff.

82.54%
1 26.33%

Tracer Amount: 18.967 DPM.
Efficiency: 31.90%

Original: 2,977 +10.2283 * Chn + -0.00075 * Chn **2.

Spectrum Calibration:

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U509612.SPC

: 2.000 Total, 2.000 Aliquot.

2,977 + 10.2999 * Chn + -0.00075 * Chn **2.

Background File: C:\USER\ALPHA\BKGND\B4060842.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Analysis Type: Uranium Default

Date/Time of Count: 6/11/04 7:09:34 AM

Live Time: 300.00 Minutes
Real Time: 300.02 Minutes

Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 119.48 97 126  8.00 51.00 418.00 0.29 417.71 5.29
2 176.82 156 183  6.00 57.00 445.00 0.29 44471 5.63
3 139.57 127 143  2.00 5.00 13.00 0.29 12.71 0.16
Tracer 231.38 210 237  8.00 178.00 1,502.00 3.79 1498.21 18.97

Analysis Results

Analyzed By:

l % Total |

Peak Nuclide Energy (keV) Width (keV)
1 U-238 4197.00 80.96
2 U-234 4774.80 60.20
3 U-235 4400.00 20.18
Tracer U-232 5320.00 79.61

Aliquot pCi
1.191

1.268
0.036
4.272

Totals

MDApCi _  “%Error
n/a 9.59 o
n/a 930 ¢4
n/a 55.66 o
n/a 5.06 ¢

Gross Count:
Net Area:

Background:

Composite Fit:
Residuals:

2,515.00
2,435.49
79.51
2,378.00
137.00

Checked By:

L=

©

100.00
96.84
3.16
94.55
545

000099
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Report Printed:
7/28/04 2:52:05 PM

Paragon Analytics

Alpha Spectroscopy Analysis pamnsn
Sample Name: 0405096-13 UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 2 Input 1 Date/Time of Count: 7/28/04 12:45:30 PM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 120.00 Minutes
Chem. Yield: 85.93% Real Time: 120.00 Minutes
Total Eff.: 25.11 % Dead Time: 0.0 %
Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 29.22% Analysis: Relative Region-Of-Interest

Original: 3,027 + 9.9441 * Chn + -0.00050 * Chn **2,
Spectrum Calibration: 3,027 + 10.0239 * Chn + -0.00050 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U509613.SPC

Background File: C:\USER\ALPHA\BKGND\B4072609.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkqgCts Net Area DPM
1 117.38 95 124  6.00 16.00 116.00 0.84 115.16 3.82
2 175.89 155 182  6.00 20.00 157.00 1.92 155.08 515
3 137.90 125 141 800  1.00 4.00 0.12 3.88 0.13
Tracer 231.41 212 238  8.00 67.00 574.00 2.52 571.48 18.97

Analysis Results

Peak Nuclide Energy (keV Width (keV)  Aliquot pCi _ MDA pCi _ % Error
1 U-238 4197.00 59.44 0.861 n/a 18.33 o4
2 U-234 4774.80 59.08 1.159 n/a 15.84 o
3 U-235 4400.00 79.08 0.029 nfa 101.05 o4
Tracer U-232 5320.00 78.33 4272 n/a 8.18 o
| Totals % Total |
Gross Count: 963.00 100.00
Net Area: 930.12 96.59
Background: 32.88 3.41
Composite Fit: 851.00 88.37
Residuals: 112.00 11.63

Analyzed By: Jﬂ

<T
Checked By: \JW

000101
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Sample Name: 0405096-14 UAS040603-1

Detector:

Sample Volume:

Chem. Yield:
Total Eff.:

Tracer Amount:

Efficiency:

Alpha Spectroscopy Analysfs‘ :

~ Paragon Analytics

Report Printed:

6/11/04 12:10:32 PM

Para0327.rpt
rev 11/13/03 KVG

MCB 6 Input 4

2.000 Total, 2.

75.43%
24.16 %
18.967 DPM.
32.03%

Original:

Spectrum Calibration:

Cal File:

000 Aliquot.

Analysis Type: Uranium Default

Date/Time of Count: 6/11/04 7:10:21 AM

Live Time:

Real Time:

Dead Time:

Acquisition:
Analysis:

300.00 Minutes
300.02 Minutes
0.0 %

512 Channels
Relative Region-Of-Interest

3,013 + 10.0214 * Chn + -0.00045 * Chn **2.

3,013 + 10.0752 * Chn + -0.00045 * Chn **2.

Spectrum File: C:\USER\ALPHA\ALPHA\U509614.SPC

Background File: C:\USER\ALPHA\BKGND\B4060844.SPC -
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 118.13 95 124 4.00 43.00 385.00 2.91 382.09 5.27
2 176.24 154 181  6.00 38.00 350.00 1.75 348.25 4.80
3 13851 125 141  2.00 5.00 14.00 1.46 12.54 0.17
Tracer 231.34 209 236  6.00 143.00 1,385.00 10.19 1374.81 18.97

Analysis Results

Peak Nuclide

1 U-238

| 2 U-234
| 3 U-235
{ Tracer U-232

Analyzed By:

Energy (keV) Width (keV)
4197.00 39.88
4774.80 59.51
4400.00 19.90
5320.00 59.21

Aliquot pCi

1.187
1.082
0.039
4.272

MDA pCi % Error
n/a 10.07 o
n/a 10.53 o
n/a 58.72 ¢,
n/a 5.27 o,

I % Total |

Totals

S

Gross Count:
Net Area:

Background:

Composite Fit:
Residuals:

2,294.00
2,157.11
136.89
2,134.00
160.00

Checked By:

7

X/

100.00
94.03
5.97
93.03
6.97
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Report Printed:
6/15/04 4:54:03 PM

Paragon Analytics

Alpha Spectroscopy AnaIyS|s o
o rev 11/13/03 KVG
Sample Name: 0405096-15 UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 6 Input 5 Date/Time of Count: 6/11/04 7:10:48 AM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 75.14% ‘ Real Time: 300.02 Minutes
Total Eff.: 24.60 % Dead Time: 0.0 %
Efficiency: 32.74% Analysis: Relative Region-Of-Interest

Original: 2,991 + 10.2773 * Chn + -0.00096 * Chn **2.

' Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
1

\

| Spectrum Calibration: 2,991 + 10.5906 * Chn + -0.00096 * Chn **2.

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\WU509615.SPC

Background File: C:\USER\ALPHA\BKGND\B4060845.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 115.09 90 119  2.00 147.00 1,367.00 1.17 1365.83 18.51
2 171.09 149 176  6.00 123.00 1,295.00 2.04 1292.96 17.52
3 134.70 120 135  2.00 7.00 57.00 0.87 56.13 0.76
Tracer 224.48 203 230 8.00 134.00 1,406.00 6.12 1399.88 18.97

Analysis Results

Peak Nuclide Ener. ke Width (keV) Aliquot pCi  _ MDA pCi  _ % Error
1 U-238 4197.00 20.74 4.168 n/a 531 o
2 U-234 4774.80 61.58 3.946 n/a 546 o,
-3 U-235 4400.00 20.67 0.171 n/a 26.38 oy
Tracer U-232 5320.00 81.29 4.272 n/a 523 9

| Totals % Total |

| Gross Count: 4,391.00 100.00
Net Area: 4,280.61 97.49
Background: 110.39 2.51
i Composite Fit: 4,125.00 93.94
Residuals: 266.00 6.06

|
| Analyzed By: i ,Z?ﬂ

! pn
‘ Checked By: Q(] '
000143
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 Paragon Analytics =~ | jeeime

6/16/04 1:43:18 PM

Alpha Spectroscopy AnaIyS|s pasnsnt
Sample Name: 0405096-15D UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 6 Input 6 Date/Time of Count: 6/11/04 7:11:11 AM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 83.45% Real Time: 300.02 Minutes
Total Eff.; 26.52 % Dead Time: 0.0 %
Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 31.78% Analysis: Relative Region-Of-Interest

Original: 2,976 + 10.2610 * Chn +-0.00100 * Chn **2.
Spectrum Calibration: 2,976 + 10.3216 * Chn + -0.00100 * Chn **2.
Cal File:

Spectrum File: C:\User\Alphal\ALPHA\U509615D.SPC

Background File: C:\User\Alpha\ALPHA\B4060846.SPC
Library File: C:\UsenAlpha\ALPHAVIS.ALB

Peaks
Peak .Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 119.67 96 124  4.00 134.00 1,385.00 0.58 1384.42 17.40
2 177.30 155 182  6.00 145.00 1,374.00 1 3.79 1370.21 17.22
3 139.84 125 140  6.00 9.00 69.00 0.00 69.00 0.87
Tracer 232.31 210 238  6.00 175.00 1,512.00 2.91 1509.09 18.97

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi  _ MDA pCi _ % Error
1 U-238 4197.00 40.33 3.919 n/a 527 o
2 U-234 4774.80 59.80 3.879 n/a 5.30 o
3 U-235 4400.00 60.25 0.195 n/a 23.60 o4
Tracer U-232 5320.00 59.14 4.272 n/a 5.04 o,

| Totals % Total |
"Gross Count: 4,530.00 100.00

Net Area: 4,486.60 99.04
Background: 43.40 0.96
Composite Fit: 4,340.00 95.81
Residuals: 190.00 419

Analyzed By: Aﬂﬂ
Checked By: Cé@

000107
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~ Paragon Analytics | [oerte

6/16/04 1:45:43 PM

Alpha Spectroscopy AnaIySIS pamzn
Sample Name: 0405096-16 UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 6 Input 7 Date/Time of Count: 6/11/04 7:11:35 AM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 81.38% Rea] Time: 300.02 Minutes
Total Eff.: 24.83 % Dead Time: 0.0 %
Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 30.51% Analysis: Relative Region-Of-Interest

Original: 2,954 +10.5228 * Chn + -0.00140 * Chn **2.
Spectrum Calibration: 2,954 + 10.6067 * Chn + -0.00140 * Chn **2.
Cal File:

Spectrum File: C:\User\Alphal\ALPHA\U509616.SPC

Background File: C:\User\Alpha\ALPHA\B4060847.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cis Net Area DPM
1 119.02 97 126 6.00 59.00 365.00 0.29 364.71 4.90
2 175.70 154 181  6.00 61.00 430.00 1.46 428.54 5.75
3 138.83 127 142  2.00 7.00 21.00 0.00 21.00 0.28
Tracer 230.01 210 238  6.00 169.00 1,414.00 1.17 1412.83 18.97

Analysis Results

Peak Nuclide Enerqy (keV) Width (keV) AliguotpCi = = MDADPCi _ % Error
1 U-238 4197.00 61.64 1.103 n/a 10.27 oy
2 U-234 4774.80 60.69 1.296 n/a 9.49 oy
3 U-235 4400.00 20.44 0.063 n/a 4277 o
Tracer U-232 5320.00 59.78 4.272 n/a 5.21 o

| Totals % Total I
Gross Count: 2,370.00 100.00

Net Area; 2,286.41 96.47
Background: 83.59 3.53
Composite Fit: 2,230.00 94.09
Residuals: 140.00 5.91

Analyzed By: JI/”]

I4
Checked By: @

000103
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Paragon Analyt/cs

Alpha Spectroscopy AnaIyS|s

Sample Name: 0405096-

Detector: MCB 6

Sample Volume: 2.000 Total, 2.000 Aliquot.

Chem. Yield: 80.55%

Total Eff.: 25.66 %
Tracer Amount: 18.967 DPM.

Efficiency: 31.86%

Original: 3,029 +10.0115 * Chn + -0.00065 * Chn **2.
Spectrum Calibration: 3,029 + 10.0382 * Chn + -0.00065 * Chn **2.

Cal File:

Report Printed:
6/16/04 1:45:12 PM

Para0327.rpt
rev 11/13/03 KVG
17 UAS040603-1 Analysis Type: Uranium Default
Input 8 Date/Time of Count: 6/11/04 7:11:58 AM

Analysis:

Spectrum File: C:\User\Alpha\ALPHA\U509617.SPC

Background File: C:\User\Alpha\ALPHA\B4060848.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Acquisition:

0.0 %

Live Time: 300.00 Minutes
Real Time: 300.02 Minutes
Dead Time:

512 Channels

Relative Region-Of-Interest

Peak Channel Start

1 117.21 96
2 175.89 155
3 137.78 126
Tracer 231.67 209

0.87
8.74
1.17

Peaks
End FWHM Height Gross Cts Bkq Cis
125 6.00 83.00 802.00
182 6.00 91.00 895.00
142 2.00 8.00 . 37.00
236 4.00 - 164.00 1,466.00

5.83

Net Area DPM
801.13 10.41
886.26 11.51
35.83 047
1460.17 18.97

Analyzed By: Jf’)’)

Analysis Results

Peak Nuclide Ener keV Width (keV) Aliquot pCi
1 U-238 4197.00 59.31 2.344
2 U-234 4774.80 58.86 2.593
3 U-235 4400.00 19.72 0.105
Tracer U-232 5320.00 38.95 4.272

MDA pCi _

Totals % Total

Gross Count: 3,365.00 100.00
Net Area: ‘ 3,206.85 97.97
Background: 68.16 2.03
Composite Fit: 3,200.00 95.10
Residuals: 165.00 4.90

Checked By:

9

n/a
n/a
n/a
n/a

% Error
6.93 o
6.62 o
33.31 o
512 o

000111
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Sample Name: 0405096-18 UAS040618-1

Detector:

Sample Volume:

Chem. Yield:
Total Eff.:

Tracer Amount:

Efficiencv:

Alp

Report Printed:

Paragon AnalytICS ‘ ; 6/24/04 12:05:25 PM
ha Spectroscopy AnalyS|s B

rev 11/13/03 KVG

MCB 2 Input 1
1.000 Total, 1
51.11%
14.84 %

18.945 DPM.
29.03%

Original:

Spectrum Calibration:

Cal File:

Analysis Type: Uranium Default

Date/Time of Count; 6/23/04 6:23:04 PM

.000 Aliquot. Live Time: 300.00 Minutes

Real Time: 300.01 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

3,045 +9.7273 * Chn + -0.00001 * Chn **2.
3,045 +9.9092 * Chn +-0.00001 * Chn **2.

7/

Spectrum File: C:\User\Alpha\ALPHA\UY509618.SPC

Background File: C:\USER\ALPHA\BKGND\B4062209.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkqg Cts Net Area DPM
1 - 116.31 a5 124  10.00 555.00 6,268.00 2.10 6265.90 140.78
2 174.63 154 181 8.00 526.00 5,865.00 3.90 5861.10 131.68
3 136.80 125 141 8.00 31.00 268.00 1.50 266.50 5.99
Tracer 229.66 209 236 10.00 83.00 851.00 7.80 843.20 18.94

Peak Nuclide

Analysis Results

1 U-238
2 U-234
3 U-235

Tracer U-232

Analyzed By:

Energy (keV)  Width (keV)  Aliquot pCi _ MDA pCi _ % Error
4197.00 99.08 63.414 n/a 248 o
4774.80 79.26 59.317 n/a 256 o
4400.00 79.26 2.697 n/a 12.04 o,
5320.00 99.07 8.534 n/a 6.72 9

| Totals % Total |

Gross Count: 13,802.00 ' 100.00
Net Area: 13,735.10 99.52
Background: 66.90 0.48
Composite Fit: 13,252.00 96.02
Residuals: 550.00 3.98

Checked By:

e

7

Y
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Paragon Analytlcs _
Alpha Spectroscopy AnaIyS|s

Sample Name: 0405096-18D UAS040618-1

Detector:

Sample Volume:

Chem. Yield:
Total Eff.:
Tracer Amount:

Efficiency:

MCB 3 Input 3
1.000 Total,
52.01%
15.07 %

18.944 DPM.
28.97%

Original:

Spectrum Calibration:

Cal File:

1.000 Aliquot.

Spectrum File: C:\User\Alpha\ALPHA\UX509618D.SPC

Background File: C:\USER\ALPHA\BKGND\B4062219.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Report Printed:
6/24/04 12:07:47 PM

Para0327.rpt
rev 11/13/03 KVG

Analysis Type: Uranium Default

Date/Time of Count: 6/23/04 12:40:18 PM

Live Time:

Real Time:

Dead Time:

Acquisition:

Analysis:

2,997 + 10.3070 * Chn +-0.00130 * Chn **2.
2,997 + 10.4390 * Chn +-0.00130 * Chn **2.

300.00 Minutes

300.57 Minutes

0.2 %

512 Channels

Relative Region-Of-Interest

Peaks
Peak Channel Start End FWHM Height Gross Cts BkqgCts Net Area
1 116.64 96 125 6.00 543.00 6,332.00 0.00 6332.00
2 174.07 155 182 8.00 476.00 5,534.00 0.60 5533.40
3 136.72 126 142 8.00 30.00 302.00 0.00 302.00
Tracer 229.06 211 238 8.00 80.00 860.00 3.60 856.40

PM

140.07
122.40
6.68
18.94

Peak Nuclide

1 U-238
2 U-234
3 U-235
Tracer U-232

Analyzed By:

Analysis Results

Ener keV
4197.00
4774.80
4400.00
5320.00

Width (keV) Aliquot pCi
60.81 63.094
79.89 55.137
80.67 3.009
78.75 8.533

MDA pCi

| Totals % Total |
Gross Count: 13,763.00 100.00
Net Area: 13,695.80 99.51
Background: 67.20 0.49
Composite Fit: 13,028.00 94.66
Residuals: 735.00 5.34

Checked By:

-

n/a
n/a
n/a
n/a

% Error
246 o
264 o
11.28 o
6.68 o,

600110
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- Paragon Analytics
Alpha Spectroscopy AnaIyS|s

'Report Printed:
7/29/04 1:24:47 PM

Para0327.rpt
rev 11/13/03 KVG

Sample Name: 0405096-19 UAS040603-1

Detector: MCB 8 Input 1
Sample Volume: 2.000 Total, 2.000 Aliquot.
Chem. Yield: 83.29%

Total Eff.: 24.11 %
Tracer Amount: 18.967 DPM.

Analysis Type: Uranium Default

Date/Time of Count: 6/11/04 7:12:29 AM

Live Time: 300.00 Minutes
Real Time: 300.01 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels

Efficiency: 28.95% Analysis: Relative Region-Of-Interest

Original: 3,052 +9.7782 * Chn + -0.00026 * Chn **2.

Spectrum Calibration: 3,052 + 9.8473 * Chn + -0.00026 * Chn **2.

Cal File:
Spectrum File: C:\User\Alpha\ALPHA\U509619.SPC

Background File: C:\User\Alpha\ALPHA\B4060857.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 116.61 94 123 4.00 267.00 2,295.00 0.58 2294 .42 31.72
2 175.74 155 182  6.00 197.00 1,934.00 0.87 1933.13 26.72
3 137.36 124 140  2.00 12.00 86.00 0.58 85.42 1.18
Tracer 231.70 211 238  6.00 150.00 1,374.00 2.04 1371.96 18.97

Analysis Results

Peak Nuclide Energy (keV)  Width (keV) Aliquot pCi MDA pCi % Error
1 U-238 4197.00 39.15 7.144 n/a 409 o
2 U-234 4774.80 58.54 6.019 n/a 446 o
3 U-235 4400.00 19.55 0.266 n/a 21.29 o,
Tracer U-232 5320.00 58.37 4.272 n/a 529 o

‘ Totals % Total I
Gross Count: 5,907.00 100.00

Net Area: 5,839.43 98.86
Background: 67.57 1.14
Composite Fit: 5,689.00 96.31
Residuals: 218.00 3.69

ey

Analyzed By:

Checked By:

006117
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- Par agon Analytlcs " roport Primect

6/16/04 1:52:29 PM

Alpha Spectroscopy AnaIySIS P
Sample Name: 0405096-20 UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 8 Input 2 Date/Time of Count: 6/11/04 7:12:53 AM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 73.82% Real Time: 300.01 Minutes
Total Eff.: 23.81 % Dead Time: 0.0 %
Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 32.26% Analysis: Relative Region-Of-Interest

Original: 3,079 + 9.6415 * Chn + -0.00008 * Chn **2.
Spectrum Calibration: 3,079 + 9.7146 * Chn + -0.00008 * Chn **2.
Cal File: '

Spectrum File: C:\User\Alphal\ALPHA\U509620.SPC

Background File: C:\User\Alpha\ALPHA\B4060858.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 115.22 94 123 8.00 158.00 1,732.00 2.91 1729.09 24.20
2 174.84 155 184  6.00 166.00 1,656.00 1.75 1654.25 23.16
3 136.16 124 141  4.00 11.00 74.00 2.04 71.96 1.01
Tracer 231.15 213 240 6.00 135.00 1,364.00 9.03 1354.97 18.97

Analysis Results

Peak Nuclide Energy (keV)  Width (keV) Aliquot pCi  _ MDA pCi _ % Error
1 U-238 4197.00 77.57 5.451 n/a 472 o,
2 U-234 4774.80 58.12 5.215 n/a 482 o
3 U-235 4400.00 38.77 0.227 nla 23.46 o,
Tracer U-232 5320.00 58.06 - 4.272 n/a 531 o

| Totals % Total |
Gross Count: 5,075.00 100.00

Net Area: 4,981.21 98.15
Background: 93.79 1.85
Composite Fit: 4,826.00 95.09
Residuals: 249.00 4.91

Analyzed By: %’)
Checked By: <6<>

000113
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~ Paragon Analytlcs
Alpha Spectroscopy Analysns

Sample Name: 0405096-22 UAS040603-1

Detector:

Sample Volume:

Chem. Yield:

Total Eff..
Tracer Amount:

Efficiencyv:

Spectrum Calibration:

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U509622.SPC

MCB 8 Input 3

1.000 Total,

79.37%
25.48 %

18.967 DPM.

32.10%

Criginal:

1.000 Aliquot.

Report Printed:
6/16/04 1:48:27 PM

Para0327.rpt
rev 11/13/03 KVG

Analysis Type: Uranium Default

Date/Time of Count: 6/11/04 7:13:14 AM

Live Time: 300.00 Minutes
Real Time: 300.01 Minutes

Dead Time: 0.0 %

Acquisition: 512 Channels

Analysis: Relative Region

3,044 +9.9538 * Chn + -0.00088 * Chn **2,

3,044 +10.0276 * Chn +-0.00088 * Chn **2.

Background File: C:\User\Alpha\ALPHA\B4060859.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

-Of-Interest

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkqg Cts Net Area DPM
1 116.18 94 123  8.00 102.00 1,085.00 1.17 1083.83 14.18
2 175.31 155 182  8.00 116.00 1,058.00 0.87 1057.13 13.83
3 136.88 124 140  6.00 6.00 37.00 1.46 35.54 0.47
Tracer 231.70 211 238  6.00 161.00 - 1,455.00 5.24 1449.76 18.97

Peak Nuclide

1 U-238
2 U-234
3 U-235
Tracer U-232

Analyzed By:

Analysis Results

Energy (keV Width (keV) Allguot pCi MDA pCi
4197.00 78.59 6.387 nla
4774.80 77.75 6.230 n/a
4400.00 58.72 0.209 n/a
5320.00 57.72 8.544 n/a

| Totals % Total |

Gross Count:
Net Area:
Background:
Composite Fit:
Residuals:

L

3,797.00
3,711.37
85.63
3,635.00
162.00

100.00
97.74
2.26
95.73
4.27

Checked By:

"4

sy

% Error
5.96
6.03
33.60
5.14

000121
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Paragon Analytlcs
Alpha Spectroscopy AnaIySIS

Sample Name: 0405096-25 UAS040603-1

Sample Volume:

Tracer Amount:

Cal File:

Chem. Yield:

MCB 8 Input 4
1.000 Total,

Detector:

78.76%
19.59 %
18.967 DPM.
24.87%

Total Eff..

Efficiencv:

Original:

Spectrum Calibration:

1.000 Aliquot.

Spectrum File: C:\User\Alphal\ALPHA\U509625.5PC

Background File: C:\User\Alpha\ALPHA\B4060860.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB '

Report Printed:

6/16/04 1:49:12 PM

Para0327.rpt
rev 11/13/03 KVG

Analysis Type: Uranium Default

Date/Time of Count: 6/11/04 7:13:38 AM

Live Time:
Real Time:
Dead Time: 0.0 %
Acquisition:

Analysis:

3,023 + 10.0483 * Chn + -0.00093 * Chn **2.
3,023 +10.1234 * Chn + -0.00093 * Chn **2.

300.00 Minutes
300.01 Minutes

512 Channels
Relative Region-Of-Interest

1114.50

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 117.19 95 124  6.00 308.00 2,743.00 0.87 274213 46.67
2 175.84 155 182  6.00 306.00 2,676.00 0.87 2675.13 4553
3 137.73 125 141  4.00 19.00 123.00 0.29 122.71 2.09
Tracer 231.78 212 239  6.00 125.00 1,118.00 3.50 18.97

Analysis Results

Peak Nuclide Energy (keV) Width (keV) Aliquot pCi MDA pCi
1 U-238 4197.00 59.44 21.021 n/a
2 U-234 4774.80 58.79 20.507 n/a
3 U-235 4400.00 39.47 0.941 n/a

Tracer U-232 5320.00 58.16 8.544 n/a

Analyzed By:

[ Totals %ol

Totals % Total

Gross Count: 6,895.00 100.00
Net Area: 6,838.20 99.18
Background: 56.80 0.82
Composite Fit: 6,660.00 96.59
Residuals: 235.00 3.41

Checked By:

A
K

% Error

374 o
3.79 o
17.72 o,
5.86 ¢
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Report Printed:
6/16/04 1:49:56 PM

Paragon Analytics

Alpha Spectroscopy Analy3|s pamznt
Sample Name: 0405096-26 UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 8 Input 5 Date/Time of Count: 6/11/04 7:14:05 AM
Sample Volume: 1.000 Total, 1.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 82.06% Real Time: 300.01 Minutes
Total Eff.: 25.48 % Dead Time: 0.0 %
Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 31.05% Analysis: Relative Region-Of-Interest

Original: 3,077 +9.7539 * Chn + -0.00026 * Chn **2.
Spectrum Calibration: 3,077 + 9.8283 * Chn + -0.00026 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U509626.SPC

Background File: C:\User\Alpha\ALPHA\B4060861.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkq Cts Net Area DPM
1 114.30 92 121 8.00 217.00 2,385.00 0.58 2384.42 31.19
2 173.53 153 180 6.00 248.00 2,325.00 175 . 2323.25 30.39
3 135.09 122 138  4.00 15.00 112.00 0.00 112.00 1.47
Tracer 229.59 209 236  6.00 149.00 1,456.00 6.12 1449.88 18.97

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi  _ MDA pCi _ % Error
1 U-238 4197.00 78.16 14.051 n/a 4.01 o
2 U-234 4774.80 58.44 13.690 n/a 4.07 . o,
3 U-235 4400.00 39.04 0.660 n/a 1852 o
Tracer U-232 5320.00 58.27 8.544 n/a 514 o,

| Totals % Total |
Gross Count: 6,589.00 100.00

Net Area: 6,470.17 98.20
Background: 118.84 ~1.80
Composite Fit: 6,278.00 95.28
Residuals: 311.00 4.72

Analyzed By: /)L?’]
Checked By: @
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~ Paragon Analytics
- Alpha Spectroscopy Analysis | s

Report Printed:
6/24/04 12:09:21 PM

rev 11/13/03 KVG

Sample Name: 0405096-27 UAS040618-1

Detector: MCB 3 Input 5
Sample Volume: 0.100 Total, 0.100 Aliquot.

Chem. Yield: 53.36%

Total Eff: 15.85 %
Tracer Amount: 18.944 DPM.

Efficiency: 29.70%

Analysis Type: Uranium Default
Date/Time of Count: 6/23/04 12:40:39 PM

Live Time: 300.00 Minutes
Real Time: 300.57 Minutes
Dead Time: 0.2 %

Acquisition: 512 Channels
Analysis: Relative Region—Of—Interest

Original: 3,017 +10.0951 * Chn + -0.00100 * Chn **2.

Spectrum Calibration: 3,017 + 10.0876 * Chn + -0.00100 * Chn **2.

Cal File:

- Spectrum File: C:\User\Alpha\ALPHA\UX509627.SPC

Background File: C:\USER\ALPHA\BKGND\B4062221.SPC

Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkqgCis Net Area DPM
1 118.36 98 127  8.00 453.00 5,943.00 0.30 5942.70 125.01
2 177.36 158 187  10.00 477.00 5,995.00 0.00 5995.00 126.11
3 139.01 128 144  14.00 32.00 372.00 0.60 371.40 7.81
Tracer 233.70 215 242  8.00 74.00  912.00 11.40 900.60 18.94

Analysis Results

|

L Peak Nuclide Energy (keV Width (keV)
I U-238 4197.00 78.81
|

2 U-234 4774.80 97.34
3 U-235 4400.00 137.35
Tracer U-232 5320.00 76.97

Aliquot pCi  _ MDA pCi _ % Error
563.090 n/a 2.54 o
568.045 n/a 2.53 o
35.191 n/a 10.18 o4
85.335 n/a 6.49 o

[ Totals %ol

Gross Count:
Net Area:
Background:
Composite Fit:
Residuals:

Analyzed By: %7

Totals % Total
14,541.00 100.00
14,430.00 99.24

111.00 0.76
13,222.00 90.93
1,319.00 9.07

Checked By: Q@

000127
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‘ Paragon Analyt[CS : Report Printed:

6/24/04 12:10:16 PM

rev 11/13/03 KVG

~ Alpha Spectroscopy Analysis | sz

Sample Name: 0405096-28 UAS040618-1

Detector: MCB 3 Input 6
Sample Volume: 0.200 Total, 0.200 Aliquot.

Chem. Yield: 80.71%

Total Eff.: 22.94 %
Tracer Amount: 18.944 DPM.

Efficiency: 28.42%

Analysis Type: Uranium Default
Date/Time of Count: 6/23/04 12:40:53 PM

Live Time: 300.00 Minutes
Real Time: 300.57 Minutes
Dead Time: 0.2 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Original: 3,046 + 9.8641 * Chn + -0.00028 * Chn **2.

Spectrum Calibration: 3,046 + 9.9784 * Chn + -0.00028 * Chn **2.

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\UX509628.SPC
Background File: C:\USER\ALPHA\BKGND\B4062222.SPC

Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 115.76 93 122  8.00 117.00 1,119.00 0.60 1118.40 16.25
2 174.14 152 179  8.00 127.00 1,137.00 0.60 1136.40 16.51
3 136.25 123 138 8.00 6.00 44.00 0.90 43.10 0.63
Tracer 229.40 209 236 10.00 128.00 1,307.00 3.30 1303.70 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi  _ MDA pCi % Error
1 U-238 4197.00 79.31 36.603 n/a 5.86 o
2 U-234 4774.80 79.05 37.192 n/a 582 o
3 U-235 4400.00 79.22 1.411 n/a 30.19 o
Tracer U-232 5320.00 98.51 42.667 n/a 542 o

| Totals % Total I
Gross Count: 3,757.00 100.00
Net Area: 3,682.00 98.00
Background: 75.00 2.00
Composite Fit: - 3,607.00 96.01
Residuals: 150.00 3.99
Analyzed By: ___ &7’7
Checked By: QC(/
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Paragon Analytics
AIpha Spectroscopy AnaIyS|s

Report Printed:
6/24/04 12:11:22 PM

Para0327.rpt
rev 11/13/03 KVG

Sample Name: 0405096-29 UAS040618-1

Detector: MCB 3 Input 7

Sample Volume:

Chem. Yield:
Total Eff.:

Tracer Amount:

Efficiency:

Spectrum Calibration:

Cal File:

1.000 Total,

80.47%
22.85 %

18.944 DPM.

28.39%

Original:

1.000 Aliquot.

Analysis Type: Uranium Default
Date/Time of Count: 6/23/04 12:41:05 PM

Live Time: 300.00 Minutes
Real Time: 300.57 Minutes
Dead Time: 0.2 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

3,035 +9.8093 * Chn +-0.00017 * Chn **2.

3,035 +9.8829 * Chn + -0.00017 * Chn *2.

Spectrum File: C:\User\Alphal\ALPHA\UX509629.SPC

Background File: C:\USER\ALPHA\BKGND\B4062223.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkqg Cts Net Area DPM
1 117.83 95 124  6.00 103.00 741.00 0.90 740.10 10.80
2 176.59 155 182  6.00 82.00 666.00 0.00 666.00 9.72
3 138.46 125 140  2.00 10.00 43.00 0.60 42 40 0.62
Tracer 232.13 212 239  6.00 149.00 1,302.00 3.60 1298.40 18.94

Peak Nuclide

1 U-238
2 U-234
3 U-235
Tracer U-232

Analyzed By:

Analysis Results
Energy (keV) Width (keV) Aliquot pCi MDA pCi % Error
4197.00 59.06 4.864 n/a 721 o
4774.80 58.95 4.377 n/a 7.59 o
4400.00 19.67 0.279 n/a 30.33 o
5320.00 58.83 8.533 n/a 543 o
I Totals % Total |
Gross Count: 2,909.00 100.00
Net Area: 2,832.20 97.36
Background: 76.80 2.64
Composite Fit: 2,752.00 94.60
Residuals: 157.00 5.40

n

Checked By:

{

X
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‘Paragon Analytics

Alpha Spectroscopy Analy5|s

Report Printed:
6/24/04 12:12:17 PM

rov 17150 KG
Sample Name: 0405096-30 UAS040618-1 Analysis Type: Uranium Default
Detector: MCB 3 Input 8 Date/Time of Count: 6/23/04 12:41:22 PM
Sample Volume: 0.100 Total, 0.100 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 70.25% Real Time: 300.57 Minutes
Total Eff.: 22.36 % Dead Time: 0.2 %
Tracer Amount: 18.944 DPM. Acquisition: 512 Channels

Efficiency: 31.83% Analysis:

Original: 3,035 + 9.9229 * Chn + -0.00058 * Chn **2.

Spectrum Calibration: ~ 3,035 + 10.1046 * Chn + -0.00058 * Chn **2,

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\UX509630.SPC

Background File: C:\USER\ALPHA\BKGND\B4062224.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Relative Region-Of-Interest

0.30
1.50
0.90

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts
1 115.74 93 122 6.00 363.00 4,239.00
2 173.90 153 180 6.00 380.00 4,508.00
3 136.13 123 138 12.00 27.00 256.00
Tracer 229.13 208 235 8.00 107.00 1,276.00

5.10

Net Area DPM
4238.70 63.18
4506.50 67.17

255.10 3.80
1270.90 18.94

Analysis Results

Peak Nuclide Energy (ke Width (keV) Aliquot pCi
1 U-238 4197.00 59.82 284.608
2 U-234 4774.80 59.41 302.589
3 U-235 4400.00. 119.35 17.129

Tracer U-232 5320.00 78.70 85.335

[ Totals o

MDApCi .  %Error
n/a 3.01 o
n/a 2.92 o
n/a 12.30 o
n/a 549 o

Totals % Total

Gross Count: 11,257.00 100.00
Net Area: 11,129.80 98.87
Background: 127.20 1.13
Composite Fit: 10,279.00 91.31
Residuals: 978.00 8.69

Analyzed By: /%’) -
Checked By: Cé\)

86133
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Report Printed:
6/16/04 1:53:28 PM

Para0327.rpt
rev 11/13/03 KVG

Paragon Analytlcs e
Alpha Spectroscopy AnaIyS|s

Sample Name: 0405096-31 UAS040603-1 Analysis Type: Uranium Default

Detector: MCB 8 Input 6 Date/Time of Count: 6/11/04 7:14:26 AM

Sample Volume: 1.000 Total, 1.000 Aliquot. Live Time: 300.00 Minutes

Chem. Yield: 78.83% Real Time: 300.01 Minutes

Total Eff; 24.11 %
Tracer Amount: 18.967 DPM.
Efficiency: 30.58%

Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Original: 3,050 + 9.9060 * Chn + -0.00063 * Chn **2.

Spectrum Calibration: 3,050 + 9.9850 * Chn + -0.00063 * Chn **2.

Cal File:

Spectrum File: C:\User\Alphal\ALPHA\U509631.SPC

Background File: C:\User\Alpha\ALPHA\B4060862.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkqg Cts Net Area DPM
1 115.72 94 123 6.00 88.00 688.00 0.00 688.00 9.51
2 174.66 154 181 6.00 77.00 670.00 ' 0.58 669.42 9.26
3 136.38 124 139  4.00 5.00 22.00 0.00 22.00 0.30
Tracer 230.69 211 236  6.00 159.00 1,374.00 2.33 1371.67 18.97

Analysis Results

Analyzed By:

| Totals - % Total |

Gross Count:
Net Area:
Background:
Composite Fit:
Residuals:

2,934.00
2,862.64
71.36
2,754.00
180.00

Checked By:

Y

100.00
97.57
243
93.87
6.13

Peak Nuclide Energy (keV Width (keV) Aliquot pCi MDA pCi _ % Error
1 U-238 4197.00 59.04 4.285 n/a TA7 o
2 U-234 4774.80 58.60 4170 n/a 7.58 o
3 U-235 4400.00 39.26 0.137 n/a 41.79 o
Tracer uU-232 5320.00 58.17 8.544 n/a 529 o

0600135



jnejeg wniueln :adA L
9 induj 8 gOIN ¢9# -10108)e(
'S 00°00081 :BWI] 8AIT7 'S $8°0008) BWll [edy

00'866.1

1-£09070SVN 1£-96050%0 :9|dwes
0dS 1£960SN\VYHJ Tv\eudiyuesn\:O 9|l
¥00Z-UnP-| | U0 9Z:¢}:L0 :palinboy

(AY) ABrauz
00°¢6.9 00°G9GSG 00'8LEY 00°0G0¢€
A ‘ﬂﬁ TNV V7 _ W ek Y W
: gez-N
117
vez-N
06
8€z-N

Gel

z€z-N

Jaoel |
| 081

(uonelqieoay 2do|g) Jsalejul-jO-uoibay aAlje|ay uoisineyd)y

1€960SN

SJUN0YD

19
136

G600



Report Printed:
6/24/04 12:13:48 PM

~ Paragon Analytics

Alpha Spectroscopy Analysis Pt
Sample Name: 0405096-32 UAS040618-1 Analysis Type: Uranium Default
Detector: MCB 6 Input 2 Date/Time of Count: 6/23/04 12:41:40 PM
Sample Volume: 0.100 Total, 0.100 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 77.39% Real Time: 302.02 Minutes
Total Eff.: 24.49 % Dead Time: 0.7 %
Tracer Amount: 18.944 DPM. Acquisition: 512 Channels
Efficiency: 31.64% Analysis: Relative Region-Of-Interest

Original: 2,972 + 10.2678 * Chn + -0.00090 * Chn **2.
Spectrum Calibration: 2,972 + 10.3597 * Chn + -0.00090 * Chn **2.
Cal File:

Spectrum File: C:\User\Alphal\ALPHA\UX509632.SPC

Background File: C:\USER\ALPHA\BKGND\B4062242.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkgqg Cts Net Area DPM
1 119.44 97 126  8.00 301.00 2,945.00 0.30 2944.70 40.08
2 176.69 157 184  6.00 274.00 2,757.00 0.60 2756.40 37.52
3 139.49 127 142  8.00 17.00 139.00 0.00 139.00 1.89
Tracer 231.25 210 237  8.00 140.00 1,395.00 3.30 1391.70 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi  _ MDAPCi _ % Error
1 U-238 4197.00 81.16 ~ 180.560 n/a 3.61 o
2 U-234 4774.80 60.25 169.014 n/a 3.73 o
3 U-235 4400.00 80.87 8.523 n/a 16.62 o

Tracer U-232 5320.00 79.55 85.335 n/a 525 o

I Totals % Total |
Gross Count: 7,644.00 100.00

Net Area: 7,570.50 99.04
Background: 73.50 0.96
Composite Fit: 7,236.00 94.66
Residuals: 408.00 5.34

Analyzed By: ,&7

Il
Checked By: Qé()
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Sample Name:

Detector: MCB 2 Input 2
Sample Volume: 2.000 Total, 2.000 Aliquot.

Paragon Analytics
Alpha Spectroscopy AnaIyS|s

AS040603-1MB UAS040603-1

Live Time:

Report Printed:

6/16/04 1:51:07 PM

Para0327.rpt
rev 11/13/03 KVG

Analysis Type: Uranium Default
Date/Time of Count: 6/11/04 12:52:51 PM

300.00 Minutes

Chem. Yield: 78.89% Real Time: 300.02 Minutes
Total Eff: 22.84 % Dead Time: 0.0 %
Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 28.95% Analysis:

Spectrum Calibration:

Cal File:

Original: 3,010 + 10.1605 * Chn + -0.00091 * Chn **2.

3,010 + 10.2454 * Chn +-0.00091 * Chn **2.

Spectrum File: C:\User\Alpha\ALPHA\U6031B.SPC

Background File: C:\User\Alphal\ALPHA\B4060810.SPC
Library File: C:\Usen\Alpha\ALPHAVIS.ALB

Relative Region-Of-Interest

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 117.03 95 124 2.00 1.00 3.00 0.00 3.00 0.04
2 174.92 154 181 2.00 2.00 8.00 1.46 6.54 0.10
3 137.30 125 140 2.00 1.00 3.00 0.29 2.71 0.04
Tracer 230.12 210 237 8.00 145.00 1,303.00 3.50 1299.50 18.97

Peak Nuclide

1 U-238
2 U-234
3 U-235
Tracer U-232

Analyzed By:

Analysis Results

Enerqy (keV Width (keV) Aliquot pCi MDA pCi
4197.00 20.07 0.010 n/a
4774.80 19.85 0.022 n/a
4400.00 19.99 0.009 n/a
5320.00 78.62 4272 n/a

[ Totals  wTol

Totals % Total

Gross Count: 1,477.00 100.00
Net Area: 1,427.49 96.65
Background: 49.51 3.35
Composite Fit: 1,317.00 89.17
Residuals: 160.00 10.83

Checked By:

&)

% Error

113.16 o
85.37 o,
125.84 o,
543 o,
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Paragon Analytics X Roport Printed:

6/16/04 1:51:51 PM

Alpha Spectroscopy AnaIyS|s | e
Sample Name: AS040603-1LCS UAS040603-1 Analysis Type: Uranium Default
Detector: MCB 2 Input 3 Date/Time of Count: 6/11/04 12:53:14 PM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 82.60% Real Time: 300.02 Minutes
Total Eff.: 23.59 % Dead Time: 0.0 %
Tracer Amount: 18.967 DPM. Acquisition: 512 Channels
Efficiency: 28.56% Analysis: Relative Region-Of-Interest

Original: 2,997 + 10.0999 * Chn + -0.00076 * Chn **2.
Spectrum Calibration: 2,997 + 10.1568 * Chn + -0.00076 * Chn **2.
Cal File:

Spectrum File: C:\User\Alphal\ALPHA\U6031L.SPC

Background File: C:\User\Alpha\ALPHA\B4060811.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

| Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCits Net Area DPM
1, 119.26 97 126  6.00 186.00 1,482.00 0.00 1482.00 20.94
2 177.44 156 " 183  6.00 168.00 1,419.00 0.29 1418.71 20.05
3 139.64 127 142  8.00 7.00 62.00 0.00 62.00 0.88
Tracer 232.82 212 239  6.00 182.00 1,344.00 1.75 1342.25 18.97

Analysis Results

Peak Nuclide Enerqgy (keV Width (keV) Aliquot pCi  _ MDApPCi _ % Error
1 U-238 4197.00 59.85 4.7117 n/a 5.09 o
2 U-234 477480 . 59.32 4.515 n/a 520 o
3 U235 4400.00 79.55 0.197 n/a 24.89 o
Tracer U-232 5320.00 58.81 4.272 n/a 535 o

| Totals % Total|
Gross Count;: 4,495.00 100.00

Net Area: 4,447.82 98.95
Background: 47.18 1.05
Composite Fit: 4,307.00 95.82
Residuals: 188.00 4.18

Analyzed By: _/,L’Y]
Checked By: CW
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Report Printed:
6/24/04 12:14:28 PM

- Paragon Analytics

~Alpha Spectroscopy Analysis | asem
Sample Name: AS040618-1MB UAS040618-1 ‘ Analysis Type: Uranium Default
Detector: MCB 6 Input 3 Date/Time of Count: 6/23/04 12:41:52 PM
Sample Volume: 0.300 Total, 0.300 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 72.15% Real Time: 302.02 Minutes
Total Eff.: 22.91 % Dead Time: 0.7 %
Tracer Amount; 18.944 DPM. Acquisition: 512 Channels
Efficiency: 31.75% Analysis: Relative Region-Of-Interest

Original: 3,036 + 9.8031 * Chn + 0.00012 * Chn **2.
Spectrum Calibration: 3,036 + 9.9005 * Chn + 0.00012 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\UX6181B.SPC

Background File: C:\USER\ALPHA\BKGND\B4062243.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 117.11 95 124  4.00 1.00 8.00 0.90 7.10 0.10
2 175.26 155 182  2.00 1.00 9.00 1.50 7.50 0.11
3 137.55 125 141  2.00 1.00 2.00 0.30 1.70 0.02
Tracer 230.07 209 236  8.00 132.00 1,307.00 5.10 1301.90 18.94

- Analysis Results

Peak Nuclide Energy (keV) Width (keV) Aliquot pCi  _ MDA pCi _ % Error
1 U-238 4197.00 39.71° 0.155 n/a 78.47 oy
2 u-234 4774.80 19.88 0.164 n/a 78.99 o
3 U-235 4400.00 19.87 0.037 n/a 164.15 o
Tracer U-232 5320.00 79.64 28.445 n/a 542 o

[ Tl wa]

Totals % Total

Gross Count: 1,436.00 v 100.00
Net Area: 1,338.20 93.19
Background: 97.80 6.81
Composite Fit: 1,326.00 92.34
Residuals: 110.00 7.66

Analyzed By: /&7
Checked By: <éO
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Report Printed:
6/24/04 12:15:23 PM

Paragon Analytics

Alpha Spectroscopy Analysis pams
Sample Name: AS040618-1LCS UAS040618-1 Analysis Type: Uranium Default
Detector: MCB 6 Input 4 Date/Time of Count: 6/23/04 12:42:03 PM
Sample Volume: 0.300 Total, 0.300 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 74.92% Real Time: 302.02 Minutes
Total Eff.: 23.49 % Dead Time: 0.7 %
Tracer Amount: 18.944 DPM. Acquisition: 512 Channels
Efficiency: 31.36% Analysis: Relative Region-Of-Interest

Original: 3,001 + 10.1378 * Chn + -0.00069 * Chn **2.
Spectrum Calibration: 3,001 + 10.2009 * Chn + -0.00069 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\UX6181L.SPC

Background File: C:\USER\ALPHA\BKGND\B4062244.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
Tracer 230.90 209 236  6.00 135.00 1,346.00 - 10.80 1335.20 18.94
1 118.16 95 124  6.00 147.00 1,436.00 2.40 1433.60 20.34
2 175.95 154 181  6.00 143.00 1,408.00 1.50 1406.50 19.96
3 - 138.41 125 140  2.00 12.00 80.00 1.20 78.80 1.12

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi  _ MDA pCi _ % Error

Tracer U-232 5320.00 59.30 28.445 n/a 534 o,
1 U-238 4197.00 60.23 30.541 n/a 518 o
2 U-234 4774.80 59.76 29.964 n/a 523 o
3 U-235 4400.00 20.02 1.679 n/a 22.26 o

| Totals % Total |
Gross Count: 4,621.00 100.00

Net Area: 4,486.90 97.10
Background: 134.10 2.90
Composite Fit: 4,270.00 92.40
Residuals: 351.00 7.60

Analyzed By: /477

Checked By: <é\</ i
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Sample Name: AS040720-3MB UAS040720-3

Paragon Ana/ythS : : . Report Printed:

7/27/04 3:30:03 PM

rev 11/13/03 KVG

: Alpha Spectroscopy Analysis'_ i

Detector: MCB 3 Input 6

Sample Volume: 2.000 Total, 2.000 Aliquot.

Chem. Yield: 86.87%

Total Eff.: 24.67 %
Tracer Amount: 18.928 DPM.

Efficiency: 28.40%

Original:

Spectrum Calibration:

Cal File:

Analysis Type: Uranium Default
Date/Time of Count: 7/27/04 10:29:51 AM

Live Time: 300.00 Minutes
Real Time: 300.01 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

3,036 +9.9361 * Chn + -0.00048 * Chn **2.
3,036 +9.9953 * Chn + -0.00048 * Chn **2.

Spectrum File: C:\USER\ALPHA\ALPHA\U7203B.SPC

Background File: C:\USER\ALPHA\BKGND\B4072622.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peak Channel

3 175.39
Tracer 231.01
1 137.32
2 116.76

Start End
153 180
209 236
120 139
94 119

Peaks
FWHM Height Gross Cts Bkq Cts Net Area DPM
2.00 2.00 9.00 1.20 7.80 0.11
6.00 166.00 1,404.00 3.00 1401.00 18.93
0.00 0.00 0.00 0.30 -0.30 0.00
2.00 1.00 6.00 0.00 6.00 0.08

Peak Nuclide

3 U-234
Tracer u-232
1 U-235
2 U-238

Analyzed By:

Analysis Results

Ener: keV

4774.80
5320.00
4400.00
4197.00

Width (keV) -Aliquot pCi  _ MDA pCi _ % Error
19.66 0.024 n/a 75.84 o
58.65 4.263 n/a 523 o
0.00 -0.001 n/a -107.35 o,
19.77 0.018 n/a 80.02 o,

| ' Totals % Total |
Gross Count: 1,543.00 100.00

Net Area: 1,469.20 95.22
Background: 73.80 4.78
Composite Fit: 1,419.00 91.96
Residuals: 124.00 8.04

i

Checked By:

= = 7
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Report Printed:
7/28/04 8:09:23 AM

Para0327.rpt
rev 11/13/03 KVG

~ Paragon Analytics
Alpha Spectroscopy Analy3|s

Sample Name: AS040720-3LCS UAS040720-3 Analysis Type: Uranium Default

Detector: MCB 3 Input 7 Date/Time of Count: 7/27/04 10:30:40 AM

Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Real Time: 300.01 Minutes

0.0 %

Chem. Yield: 92.32%

Total Eff.; 26.39 %
Tracer Amount: 18.928 DPM.

Efficiency: 28.58%

Dead Time:

Acquisition: 512 Channels

Analysis: Relative Region-Of-Interest

Original: 3,002 + 10.1591 * Chn + -0.00099 * Chn **2.

Spectrum Calibration: 3,002 + 10.2246 * Chn +-0.00099 * Chn **2.

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U7203L.SPC

Background File: C:\USER\ALPHA\BKGND\B4072623.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkqgCts Net Area DPM
1 118.23 97 123 6.00 175.00 1,398.00 1.20 1396.80 17.65
2 176.39 154 181 6.00 171.00 1,364.00 0.30 1363.70 17.23
3 138.59 124 143 4.00 13.00 68.00 0.00 68.00 0.86
Tracer 231.91 210 237  6.00 194.00 1,501.00 2.70 1498.30 18.93

. \
Analysis Results

Peak Nuclide Energy (keV)  Width (keV) Aliquot pCi MDA pCi % Error
1 U-238 4197.00 59.95 3.974 n/a 5.25 o
2 U-234 4774.80 59.26 3.880 n/a 531 ¢
3 U-235 4400.00 39.80 0.193 n/a 23.77 o
Tracer U-232 5320.00 58.60 4.263 n/a 506 ¢

[ Totals %ol

2

Analyzed By:

Totals % Total

Gross Count: 4,449.00 100.00
Net Area: 4,375.50 98.35
Background: 73.50 1.65
Composite Fit: 4,331.00 97.35
Residuals: 118.00 2.65

JP

Checked By:

000149
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Report Printed:
7/28/04 8:11:32 AM

- Paragon Analytics

Alpha Spectroscopy Analysis | reosm
Sample Name: AS040720-3LCSD UAS040720-3 Analysis Type: Uranium Default
Detector: MCB 3 Input 8 Date/Time of Count: 7/27/04 10:32:02 AM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 88.38% Real Time: 300.01 Minutes
Total Eff.; 25.37 % Dead Time: 0.0 %
Tracer Amount: 18.928 DPM. Acquisition: 512 Channels
Efficiency: 28.70% Analysis: Relative Region-Of-Interest

- Qriginal: 3,010 + 10.2222 * Chn + -0.00120 * Chn **2.
Spectrum Calibration: 3,010 + 10.3348 * Chn + -0.00120 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U7203LD.SPC

Background File: C:\USER\ALPHA\BKGND\B4072624.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 116.44 98 125  8.00 138.00 1,304.00 0.30 1303.70 17.13
2 174.30 157 184  10.00 126.00 1,244.00 0.30 1243.70 16.34
3 136.67 126 141  8.00 9.00 58.00 0.00 58.00 0.76
Tracer 229.65 211 238  10.00 129.00 1,441.00 0.60 1440.40 18.93

Analysis Results

Peak Nuclide Energy (keV Width (keV)  Aliquot pCi _ MDA pCi . % Error
1 U-238 4197.00 80.44 3.858 n/a 543 o
2 U-234 4774.80 99.16 3.681 n/a 5.56 o
3 U-235 4400.00 80.05 0.172 n/a 2574 o
Tracer U-232 5320.00 07.84 4.263 n/a 516 o

| Totals % Total |
Gross Count: 4,185.00 100.00

Net Area: 4,176.30 99.79
Background: 8.70 0.21
Composite Fit: 4,047.00 96.70
Residuals: 138.00 3.30

Analyzed By: /477
Checked By: \]:D
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PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 5

QUALITY ASSURANCE
SUMMARY REPORTS
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SAMPLE CONDITION FORM (SOLIDS)

ANALYST:

e

ANALYSIS DATE: u|2foy  METHOD: <43vfp
" WORK SAMPLE SAMPLE CONDITION
ORDER ID prywet | TEXTURE Remarks
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SAMPLE CONDITION FORM (SOLIDS)

ANALYST: (%C

ANALYSIS DATE: | (0]‘0\\0%

METHOD: @‘{’P

- WORK

ORDER

SAMPLE

SAMPLE CONDITION

ID oywet | TEXTURE Rematrks

OUstAle
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SAMPLE CONDITION FORM (SOLIDS) |

~ |ANALYST: @()

ANALYSIS DATE: }/)\@/54 METHOD:
WORK SAMPLE ’ SAMPLE CONDITION
ORDER ID | owwee | TEXTURE Remarks
- |nYosey & | Doy |Gooand Now-e
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T ESE
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PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 7
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511 ¢ 261 3+ H1 708k .
. - . Notebook No, T <t>= 473
ECT "L 232 (Ui“\’\’/\., LY (¢ 'I’Y'\C}Vf?d : Continued From Page
I R A A R N B S R PV P = N VY RO 1R N S E N R B

Preparation of U-232 tracer solution with Th-228 daughter removed by ion exchange

1. Weigh 5.2113g of U-232 parent étandard (ID=511.1572.82 activity=
1920.01dpm/g) into a tared disposable plastic 220 mL beaker.

5 Place beaker + contents onto steambath and evaporate solution to dryness.

3. Re-dissolve residue in 30-40 mL of 9M HCL.

i 4 I-é(/é'f

4 Prepére anion exchange column: 10mL resin bed, 50-100 mesh particle size.
Rinse column with 50 mL of 9M HCL. Discard effluent from column.

- 5. Load standard solution in 9M HCL onto prepared anion exchange column. . :
" Discard effluent from.column. :

6. Rinse column four times with 25 mL volumes of M HCL. Allow each rinse to
" pass through column completely before adding next. Discard effluent from
columnn. :

7. Strip U by rinsing column several times vﬁth 80 mL volumes of 0.5M HCL.
Collect effluent from the column in a clean 500 mI, volumetric flask (Class A).

. .8. After adding about 60 mL of conc. HCL, bring to 500 mL final volume (at nlaﬂC)
 with 0.5M HCL, mix thoroughly. Transfer to plastic bottle with screw cap.
Estimate final acid conc.~2M HCL. . C

#0476
Cleaned up tracer solution: Th-228 removed

Stnd ID: 511.2613.41

B o 15 s B O R B O P WY PR PRV 2 n fgg
: £

f innn | 20 l m’/ ) . ”) '
{\—“V IKARRE / — T . T O, (R L S Description: U-232
, . \@‘ ‘Expiration: 4/24/05
_ ' J - ] \'8 Activity: 20.01 dpmimL
/4\,7 _,h iV | rap !) R ) (T 4 lemA, J‘Z‘; 2s Uncertainty: 0.67 dpmimL
| / o Ref. Dafe: 2/4/99
. . " Ref Time: N/A
,.— . . - i & e 3 T U Prep Date: 4/20/04 Prep by:
Aol 2‘? £ [ Lr) Nl ,me = [_GO O, ? 010 T Matriw/Comp. 0,5M HC rop b G
X " - . . Half Life'(y): 6.98E+01
- e 20 ‘ it
| = [20.0l\dgm /oAl
BN = 4]~
el Lot L H2L h
A
‘ Continued on Page
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U -233 4 50 dps

.. - AL . C S -.- o _ . 1380 Seaboard Industrial Blvd.
1XI - ;._ T

Atianta, Geargla 30318 - USA. ~

P}ML 1 57 .~ Phons (404) 362-8677
recd 20 /57 Fax  (404) 352-2837

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source -

57106-307
U-232 500 mL Liquid in Flame Sealed Bottle

This standard radionuclide source was prepared using an aliguot

. measured gravimetrically £rom a master radionuclide solution

standard. The master radionuclide solution standard was

calibrated by the Department Des Applications Et De La Metrologie

Des Rayonnements Ionisants (DAMRI), Paris, France, as Number |
23236. : , '

Radionuclide. purity .and -calibration were checked wusing a
germanium gamma-spectrometer system. The nuclear decay rate and
assay date for this source are given below.

ANALYTICS maintains traceability to the National Institute of

standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

il
1

TSOTOPE : U-232

ACTIVITY (dps): .  1.717 E+04

CALIBRATION DATE: February 4, 1999 12:00 EST
HALF-LIFE: 69.8 years

TOTAL UNCERTAINTY: ~  5.0%

536.56 grams of solution 2M HNOz.
Impurities detected: U-233 <50 dps/bottle, Am-241 <25 dps/bottle

on above referenced date.
P O NUMBER 22055, Item 1

SOURCE PREPARED BY: % k

E. A. Taskaev, Radiochemist

Q A APPROVED: U7 /ﬂ% 2777

0,299,
), 2/ FEFOF .

Am-24/ LAS IS o p )5 T

J FIF EFO4
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Atlanta, Georgia 30318 - US.A,

’ PRT LL, #.5 7] : Phone (404) 352-8677
e o / g& /6‘ ’[5 ? Fax  (404) 352-2837

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

ANALYTICS T i 1380 Seaboard Industrial BIvd,

57106-307
U-232 500 mhL Liquid in'Flame Sealed Bottle

This standard radionuclide source was prepared using an aliquot
measured gravimetrically from a master radionuclide solution
standard. The master tradionuclide solution standard was
calibrated by the Department Des Applications Et De La Metrologie -

Des Rayonnements Ionisants. (DAMRI), Paris, France, as Number
23236, - :

radionuclide purity and calibration were checked using a
germanium gamma spectrometer system. The nuclear decay rate and
agsay date for this source are given below.

ANALYTICS maintains traceability to the National Institute of

gtandards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1. ‘

ISOTOPE: . U-232

ACTIVITY.(dpS): 1.717 E+04 . A
CALIBRATION DATE: February 4, 1999 12:00 EST

_ HALF-LIFE: _ .. . .. _ 69.8 years S .
TOTAL UNCERTAINTY: 5.0%

536.56 grams of solution 2M HNO3.

Tmpurities detected: U-233 <50 dps/bottle, Am-2471 <25 dps/bottle
on above referenced date. : :

P O NUMBER 22055, Item 1

SOURCE PREPARED BY: : / L,¢¢wl*’""”*

E. A. Taskaev, Radiochemist

'Q.Aépmwvmx . Dyﬁ/ﬁiz:%gr 2/?7?
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Standard Reference Material 43216
Natural Uranium Radioactivity Standard

s Standard Reference Material (SRM) consists of radioactive natural urantum pitrate and nitrie acid
solved in 5 mL of distilled water. The solution is contained in 2 flame-sealed NIST porosilicate-glass
poule, The SRM is mtended for the calibrarion of alpha-particle counting instrumerts ancl for the
mitoring of radiochemical procedures. : : T

Radjologicnl Hazard,

1, SRV, ampoule containg ur aninm-238, uranium-235, and uranium-234 with a total activity of approsimately
00 Bq. Uraninm decays by alpha-particle ermission, ‘The progeny of urantum-238, uranm-235, and
anium-234 have a total activity of approximately 2600 Bq and decay by alpha- and peta-particle emission.
one of the alpha or beta particles escape from the SRIM ampoule. During the decay process X-rays and

unma tays with eneryies from 11 eV to 2.0 MeV are also emitted. Most of these photons escape from the
RM ampoule but their ‘ntensities pre so small that they do not represent & cadiation hazard, Approxmate
nehielded dose ratesat several distances (as of the reference time) are given In note )" The SRV should
e used only by persons qualified to nandle radioactive material.

- . . Chemjcal Hazarvd: . .
Mhe SRM ampoule containg nitric acid (EINO4) witha concentration of 1 mole per itey of water. The solution
¢ corrosive and Tepresents 2 health hazard if it comes,in contact with eyes O slin. If the amponle is_to be
spened fo transfer the ‘olution, the recommended procedure is given on page . _The ampoule should be

.

spened only by persons gualified to handle both radioactive material and strong acid solution.
Storage and Handling

The SRM should be stored and nsed st n temperatire between 5 and 65 °C, The solution in an unopened
ampoule should remain stable and homogeneous until at least Angust 2007, ' : :

The ampoule (or any subsequent container) should always pe clearly marked a8 containing radioactive
material, If the ampoule is transported it should be packed, marked, \abeled, and- shipped in accordance with
the applicable national, interpational, and cardier regulations, The solution in the ampoule is & dangeTous
good (hazardous material) both because of the radivactivity and because of the strong acid.

Preparation

"“This Standard Reference Material was prepared in the Phiysics Laboratory, Tonizing Radintion Division,
Radioactviry Group, JNLR. Hutchinson, Group Leader, The overal) technical direction. and physical

measurements leading to cerrification were provided by L.L. Lucas of the Radioactivity Group.

The support aspects involved in the preperation, certification, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by NV Trahey.

Gaithersburg, Maryland 20899 Thomas E. Gills, Chiet
November 1997 . : . : Stancard Reference Materials Program
‘SR 4321C, peoe } of & \jgtes and references are o PRESS S aod &



. Recommended Procedure for Opening the SRM. Ampoule

If the SRM solution is to be diluted, it it recommended that the diluting solution have a cOmMP psition
cornparable to that of the SRM solution. : : :

Wear eye protection, gloves, and protective
Work in 2 furpe ltood. In addition to the 1
is corrosive.

clothing and work over a tray with absorbent paper in it.
adioactive material, the golution contains strong acid and

Shake the ampoule {o wet all of the inside surface of the ampoule.

Return the ampoule to the
upright position.

Check that all of the fiquid lxas,‘d;ained. out of the neck of the ampoule.

1f necessary, gently tap the
neck to speed the process. ' '

Holding the ampoule upright, score the narrowest part of the neck with 2 seribe or diamond pencil

Lightly wet the scored line. This reduces the ¢rack propagation yelocity and makeg for-a cleaner
~break S

Flold the ampoule upright with a paper towel, 1 wiper, or a support jig, Position the seored line away
from you Using a paper towe) of wiper fo avoid contamination, snap off the top of the ampoule by
pressing the narrowest part of the peck away from you while pulling the tip of the ampoule towards
you, - :

' Tringfer fhe solution from the ampoule using 2 pycnometer or & pipet with dispenser handle.
K MEVER PIPETTE BY MOUTEL ' ' ' . :

) . Seal any unused ‘SRM solution in & fAame-sealed glass

ampovle, if possible, {0 mimimize the —
. gvaporation loss. ‘ ' -

s also reference [47%

spivl 43230, page ot d Mnntes and referznces are on pages & ang 6.
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PROPERTIES OF SRM 4321C
(Certified values ire shown in bold type)

ource identification mumber . LNIST, SRM 4321C

_ hysical Properties: ,
MIST borosilicate-glass ampoule

s urce deseription, Liquid in flame-sealed

Ampoule specifications . Body outside diameter © (16.5 £ 0.5) mm
: : Wall Thickness - (0.60 £ 0.04) muxt
Barium content Less than 2.5% -

Lead-oxide content . Less than 0.02%

Trace quantities

Other heavy elements

(1.053 + 0.001) oml "t ac 214 °C (b}
b}

Solution density

Solwtion wass (5.258 + 0.002) g

Chemical Properties:

Solution composition Chemical Concentr Lmon Mass Fraction
Formula (mol L7 ) (g™ l)

-

Radiological Propefties:

i'ladiom'lcl'xde o o \ NaLural Uranium (Mistore of 1).238, U-235, pnd U-234)

7
—

Referemt fime . s L 00 EST, 1 August 1997 o0 4 .

M..\ssm activity of the snluuon el U-238: 2420 Bq-g—l'
: U 935; ‘1114 Bgogt
U-234r 233.1 Bqrg

Relative e\panded uncertajnty (k= ) U238 0.60% [d] [e]
i U235 0.62% [d) [e]
U-;M: 0.98% [d) [&]

Wiags fraction of wranium (o.oweo 4+ 0.00070) g-g” " )
'TPboton—emitting impurities - \ None detected (f]
THalf lives used v | Urapiom-238: (4,468 * 0.003) x 107 a [g)

Uranium-235: (7.038 = 0. 005) = 10" a. [g)
Uiranum-234: (2,455 = 0.006) X 10°a (g .

Measuring instruments Mass saectrometPr gilicon surface-barrier deteCtor, cLDd-
dm(o+ B) liquid- scntﬂlauon counting systems.

ST 43210, page 3076 ®otzs and refarences are o0 pe ges = and B,
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BV '-\J_,UATION OF THE U]\TCERTAINI Y OF THE M'SSSIC ACTIVITY [d]*

‘nput Quantity ¥, Method Used To Bvaluate u NS Relative Relative Relative
source of uncettainty the standard uncertainty of ¥ Unpcertainty | Sensitivity Uncertidinty
(A) denotes evaluation. by Of Input Factor, Ot Output
(*md mdmdu'\l statistical methods Quantity, | By feney| » Quantity,
zertainty coMpOnEnts (B) denotes pvaluation. by ML (5l TRUS

(%) [b) ) () 1)

other methods

shere appropriate)

opit nramum Atom Standard deviation of the mean | U-238: 0001 1 1.0 0001
tion in SRM 060 | for repeated mass- -spectrometric U-235: 0.07 1.0 0.07
U-23d: 031 ) 10 .31

measurements (A)

U-238: 0.07 1.0 0,07

If life , Standard uncertainty
of the half life (A) U235 007 1.0 (3.07
U-234: 035 .10 0.25

0.003

anium mass fraction Certificate value (B)

SRM 960

Jantitative dissohation Bstimated (B) -

ravimeiric Estimated (B)

pagurements

26 ton-emitting Limit of detection (B) [k]

apirities”

elative C‘ombmcd Standard Uncertainty of the Output Qu.mtm' uc(y)/v (%) U 138 0.30
. U-235: 0.31

F . LJ-234: 49

: N : .m . . e . B

Joverage Factor, 13 T ’ ’ . o %32
1elarive Expanded Uncertainty of the Output Quantity, U, (o) "1UJ-238: 0 0.60
: ' U-235: 0.62
U-134 0.98

#Nies apd refersmees ATh OD pRgEs 3 unc B,

000132



The Sievert is the ST unit for dose equivalent. See re

Distance from Ampoule (cmm): 1
Approximate Dose Rate (uSv/h): <Ql

NOTES
ference [1). Ome pSv is equal to, 0.1 mreamn.

T-a 100

» -

The gtareth uncertainty is tWO fmes the standard uncertainty.

Magsic activity is the preferred name
See reference [1).

] The reported value, Y,

be expressed sy = Jlep, X X3 o CX))
‘model of the measurement process.

The value, ¥,
corresponding ppcertainty M Y
upncertainty of y.

The combined standard uncertanty of v

of the components of combined standard

expandéd uncertainty of y.

Since if; can be assumed that the possible extimated valnes of the massi

normally distributed
= activity is believed to
’ & hd

For furtber information on

‘Eo.r the quantity

where f is 8 mathematical fupchon derived from the

used far each imput quantity
w(v) = | ayide| 1l called a component

The combined standard uncertainty i multiplied by

activity divided by the total mass of the: samnple.

of massic actvity (activity per unit mass) at the reference time was not
measured. directly but was derived from measurements and ¢

alculations of other quantities. This can

assumned

| has 4 standard uncertainty, u(x;) that generates a

of eombined gtandard

(), I8 the positive scuase root of the sum of the squares
uncertainty. -

a coverage factor of k = 2 to obtain U, the

.

¢ . -
the expression. of ineertainties, see references [2) and [3).

& adtivity are approximately
with approdmiate standard deviation Ly, the upkpown valae of the massic
lie in the interval yx U with 2 Jeve) of confidence of approgmpiely 95 percent.

L ] -. @ :

[e] . The value of each standard ppcertainty component, and hence the value of the expanded uncertainty
jtgelf, is a best estmaie based upon all available information, but is only approxima zly known, That
. i to say, the syncertainty of the uncertainty" is large and not well known. This is true for
uncertainties evajuated by -statistical methods (&8, the relative standard deviation of the standard
deviation of the mean for the massic count tate s approximately 50 %) and for up certainties evaluated -
by other methods (which could pasily be over estimated or under exrimated by substantial ATOURTS).
The unknown vaue of the expan ded uncertainty is believed 10 lie in the interval U210 2U (Le., within
a factor of 2 of the estimated value).
{f) Estimated lirmits of detection for photon-emitung impurities are:
LAdys™ g™ ! for energies between g and 59 keV,
1 '-,"s"‘ g ! for energies between - 67 and 88 keV,
DA Y'S"L'g for =nermes between 102 apd 197 ke,
0.3-*,'-5—1« g"‘ for energies berween 205 and 762 keV,
02 yrs™ log~! for energies between 770 and 996 keV, and
0.1 ‘,hs'l'g”1 for epergies between 1006 and 1900 keV, .
provided that the photons are scparated in energy by 4 keV or maore from photons emitted in the
. decay of wranium-238, uranium-223, urapium-234, o1 their progeny.
[g) The stated uncert

SR 4327C, page 5 af &

ainty s the standard uncertainty, See yeference (33

Fow)

prod

)
(4]



¥

5)

T | Byiem) Gyly) = 10, then a 1% change in X

Relagve standard uncertainty of the input guantiry ;.

—
(@

The relative change in the outpul gquantity y divided byt

; results in & 1% chang® iy, If | eyfa) () = 0.05,
then & 1% change in Y; results in & 0.05% change in y. ‘ ' '

Relative componént of combined standard uncertainty of output quantity y
figures or less. The relative component of combined standard uncertainty of-y is given by w;(¥)ly =
oyla; | u(s)ly = | Bv/ey| -y (), The pumerica) vatues of L), |y By | () and L,
o1l dimensionless quantities, are listed in columns 3, 4, and 3, respectively, Thus, the value in colwmnn
5 is equal to the value i column 4 multiphied by the value in column 3, The input quantities are
independent, or very pearly so. Hence the covariances are Zero oI pepgligible,

, rounded to two significant

The standard uncertainty for cach undetected impurity that might reasonably be expected to be
present 18 estimated to be equal to the estimated Lmst of detection. for that impurity, Le. wGe)ly =
100%. |ayfox| - (o) = {(response per Bg of impurity)/(response pei Bq of U-238)} {(Bq of
impurity}/(Bq of U-238)) . Thus w()ly is the elative change in.y if the impurity were present with
o massio activity aqual to the estimated fimit of detection. '

. . REFERENCES

Tnternational Organization for Stapdardization (IS@), SO Standards Handbook - Quantities ard Unlss,
1993, Available from the Amencan National S tan_dmds Tnstitute, 11 West 4and Street, New Yorl,
WY 10036, U.S.A 1-212-642-4900. . : :

International Organizati.oh for Standardization (ISQ), Guide fo the Expression of Uncertainly in
Measurement, 1993. Available ftom the American Natonal Standerds Institute, 44 West 42nd Street,
New Yerk, NY 10036, U.5.A 1.212-642-4900, (Ligted under IS

Guide to the Bxpression 1993%) 7 '

B. N. Taylor and C. B. Kuyatt, Guidelines for Evaluating and Exprz;ssing the Un&ﬁabﬂy 0_:}" NIST
Measurement Results, NIST Techmcal Note 1297, 1994/ Available fram the Superintendent of
Documients, U.S." Government Printing Office, Washington, DC 20407, U.S.A. P

N'atiouﬁl Council on Radiation Protection and ‘Measurements Report No, 58, A Handbook of
Radipaetivity Measuremenis Procecdures, Second Edition, 1985. Available from the N

ational Council
on Radiation Protection and Measurements, 7910 Woodmont

Ayenue, Bethesda, MD 20 814 US.A.
Evahated Nuclear Structure Data File (ENSDF), Angust 1997, . |

. puge: 5 of 6

he relative change in the input quantity x;. -

O miscellaneous publications as 'ISO



PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 8

CHAIN OF CUSTODY
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Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragdn OrderNum
Client Name
Client Project Name

: 0405096
: Kent & Sullivan Inc.
: Ross Adams
Client Project Number:

Client PO Number:

Client Lab Sampie | COC Number | Matrix Date Time
Sample Number Collected | Collected
MSED-01 0405096-1 SOIL 06-May-04 13:00
MSED-02 0405096-2 SOIL 08-May-04 13:40
MSED-03 0405096-3 SOIL 06-May-04 14:00
MSED-04 0405096-4 SOIL 06-May-04 9:10
MSED-05 0405096-5 SOIL 06-May-04 9:20
MSED-06 0405096-6 SOIL 07-May-04 8:30
MSED-07 0405096-7 SOIL 07-May-04 9:00
MSED-08 0405096-8 SOIL 07-May-04 9:15
MSED-09 0405096-9 SOIL 07-May-04 9:20
MSED-10 0405096-10 SOIL 07-May-04 10:10
SSED-01 0405096-11 - SOIL- 05-May-04 16:15
SSED-02 0405096-12 SOIL 05-May-04 17:05
SSED-03 0405096-13 SOIL 04-May-04 18:10
SSED-04 0405096-14 SOIL 04-May-04 17:00
SSED-05 0405096-15 SOIL 04-May-04 15:59
SSED-06 0405096-16 SOIL 04-May-04 15:03
SSED-07 0405096-17 SOIL 04-May-04 14:00
SSED-08 0405096-18 SOIL 05-May-04 12:40
SSED-09 0405086-19 SOIL 05-May-04 18:20
SSED-10 0405096-20 SOIL 04-May-04 19:05
GEN-01 0405096-21 SOIL . 07-May-04 12:40
GEN-02 0405096-22 SOIL 07-May-04 - 12:35
GEN-03 & 0405096-23 . SOIL 07-May-04 ~ 12:50
GEN-04 - 0405096-24 SOIL 07-May-04 13:06
SOIL-01 = 0405096-25 SOIL 06-May-04 16:00
" 80IL-02 0405096-26 SOIL 06-May-04 15:40
SOIL-04 0405096-27 SCIL 06-May-04 15:04
SOIL-05 0405096-28 SOIL 06-May-04 15:10
SOIL-07 0405096-29 SOIL 07-May-04 13:50
SOIL-08 0405096-30 SOIL 07-May-04 16:15
SOIL-09 0405096-31 SOIL 07-May-04  14:10
SOIL-10 0405096-32 SOIL. 07-May-04 16:40
Page 1 of 1 Paragon Analytics

LIMS Version: 5.014A

Date Printed: Thursday, May 13, 2004
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Paragon Analytics, Inc. -- Fort Collins, Colorado

_ CONDITION OF SAMPLE UPON RECEIPT FORM .
CLIENT:

, /(c»-?/’ + 200 40 WORKORDER NO: OY0Sp 70
PROJECT MANAGER: ___ Dodbie  F4zzo  INITIALS: _[JJ)  DATE: 5;/92/47’
1. Does thls project require any special handhno in addition to standard @) No
Paragon procedures? ,
IS PRE-SCREENING REQUIRED? (radiochemistry, DOE, etc.) (/'@) No
2. Are custody seals on shipping containers intact? How many custody seals | N/A @ No
are provided? R Cach
3. Are the custody seals on sample containers intact? N/A 1 Yes No
- 4, Is there a Chain-of-Custody (COC) or other representative documents, @ No
letters, or shipping memos?
5. Is the COC complete? , N/A Ve No
Relinquishedf Yes __/ No_ Analyses Requested: Yes, No_
6. Isthe COC in agreement with the samples received? | N/A es No
No. of Samples:  Yes L’T\Io_ Sample ID's: Yes .~ No
Matrix: Yes ., No___ No. of Containers: Yes_,” No___
7. Were COC (if applicable) and sample labels legible? @ No
8. Were airbills present and/or removable? N/A @ No
9. Are all aqueous samples requiring chemical preservation preserved correctly @ “Yes No
(excluding volatile organics)?
Are all aqueous non-preserved samples at the correct pI?[? Yes .| No
10. Isthere enough sample for re_quested analyses? If so, were samples placed @, No
in the proper containers?
L1. Are-all.samples within holding times for the requested analyses? @ No
12. Were all sample containers received intact? (not broken or leaking, etc.) na\‘r\?sw @
13. Are samples requiring no headspace (volatlles reactive cyanide/sulfide, % Yes No
raden), headspace free? Size of bubble: < green pea; > green pea .
(LlSt sample IDs and affected containers on Page 2)
14, Were samples checked for and free from the pl(‘)Sel'lCL of residual chlorine? \!&ﬁ\) Yes No
5. Were the sample(s) shlpped on ice? . N/A @! No
16. Were cooler temperatures measured at 0.1 -6 °C? IR Gun Used*:@fl N/A Yes NG;
[ 17. Were all samples cooled that should have been cooled? N/A Yes @o;
Cooler #'s c’?,zi,/ 58 59 7 795 Sy 22 .
Temperature jo:® /07 G /5 jZ° /97 °C

Project Manager Signature / Date:

Bf/pz/ ///1() \3//‘//0‘?/

A NO RESPONSE TO ANY QUESTION EXCEPT # | REQUIRES THE COMPLETION OF PAGE 2 OF THIS FORM

*

IR Gun #1 (original):.
IR Gun #2 (newer):

Rayrek, SN SC-PM3/T29403
Oakton, SN 2SCIR120t

FORM 201r16.frm (4/10/2002)



Paragon Analyties, Inc. -- Fort Collins, Colorado
CONDITION OF SAMPLE UPON RECEIPT FORM
CLIENT: Kewd o+ S, 00z WORKORDER NO: 290505 @
PROJECT MANAGER: __ VoAl SUize  INITIALS: (/)  DATE: 5/ )0y

i Custody seals broken (on outside of shipping container or on sample containers).
i1 No Chain-of-Custody (COC) present.
£ Number of samples on the COC do not match the number of samples received.
i Aqueous samples not preserved correctly (see pH discussion below).
: SVOC samples contained residual chlorine (list sample IDs and affected containers below).
)( Samples received at inappropriate temperature.
Insufficient sample to perform requested analyses.
Extraction or analytical holding times expired in transit.
3K Broken/leaking bottles and intact bottles received in same cooler (list affected sample IDs below).
i No analyses requested.
Incorrect sample type received.
i VOAs, reactive CN/S, radon not headspace free (list sample IDs and affected vials below).
A Airbills not present and/or removable (record applicable shipper’s tracking number below).
i Other (describe below).

Describe discrepancy: . '
All Scwiples cecviveed betrecen 5/‘ c - /57 C. IQDQLM - . AL50 /
'E\%r‘ o c‘] € —,)—a,, A et es Ol é‘i/f.j,y 717) Dz;’) T SZ/ Waldd \/ {7[ -;.z.c e

. T . 8]
Copler  {oadend= Lo sofLicseF  ste pec e N4 thaln/eJ

’ it&w»o_il #!? 5»44’1*— 2 2 Cﬂ J‘Evmif "QCLWE( Lo M& [ z,.a(f( Crpife  je /z/{
t/\c,' lass u/L <am..ﬂiﬁn as aqflaanz,«ri . z'( ES ’VO/AQ_J»(’ ﬁLer

S, ‘nle’ L/LL‘»C’/L

Was the client contacted? - _ No; /_/ Yes: NeﬁneSLuZ J&)’)T Date/Timeg/ I "f’ / o4
Was the pH of any sample adjusted by the laboratory? __ No; ___ Yes (see Table below):e

NOTE: No pH adjustments shall be made without prior consent of Project Man‘wer After pH
. adjustment, hold metals and radchem samples > 16 hr before analysis.

Sample D Initial pH | ~Final pH Type of Reagent Lot No. of Reagent Used | = Initials / Date / Time™
(wait 30 min) Used .

Was the laboratory directed to proceed with the analysis of any samples yielding the presence of residual
chlorine? - No; Yes (see notes above).

Project Manager Signiture / Date: . @ 57 /4/64'

)

. , ' anoagn
FORM 201r14.frm (01/24/2002) paQeé @f‘""_gj—*

n



SAMPLE LOGIN / DOT SURVEY

Kent & Sullivan 0405096 & 0405097

Client: Workorder No:

Project Manager: Debbie Fazio Initials: Date:

AW 05/12/04

COOLER #: 924 External Micro R Meter Reading (j. R/hr): 190
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):

0405096-1-1 MSED-01 <background
0405096-1-2 MSED-01 < background
0405096-2-1 MSED-02 < background
0405096-2-2 MSED-02 < background
0405096-2-3 MSED-02 < background
0405096-3-1 MSED-03 <background
0405096-3-2 MSED-03 < background
0405096-3-3 MSED-03 < background
0405096-7-1 MSED-07 < background
0405096-7-2 MSED-07 < background
0405096-7-3 MSED-07 35
0405096-8-1 MSED-08 75
0405096-8-2 MSED-08 < background
0405096-8-3 MSED-08 30
0405096-9-1 MSED-09 <background =«
0405096-9-2 MSED-09 < background
0405096-9-3 MSED-09 150
0405096-10-1 MSED-10 > background
0405096-10-2 MSED-10 30
0405096-10-3 MSED-10 40
0405096-16-1 ~ SSED-06 < background
0405096-16;2 SSED-06 < background
0405096-16-3 SSED-06 < background
0405097-2-1 MR-01 70
0405097-2-2 MR-01 60
0405097-2-3 MR-01 80
0405097-3-1 MR-02 85 .
0405097-3-2. MR-02 85
0405097-3-3 MR-02 85
0405097-17-1 300-01 800

If applicable, was the client contacted@ NO /NA Client Rep Nam& )/ v l/ i ,f“/‘ Date/Tim;/ / 4//}?

Project Manager Signature/ Date:

/) PAGE_/ OF &

GQQEHB



SAMPLE LOGIN./ DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio » Initials: AW Date: 05/12/04
COOLER #: 898 External Micro R Meter Reading (u R/hr): 140
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (i R/hr):

0405096-4-1 MSED-04 < background

0405096-4-2 MSED-04 < background

0405096-4-3 MSED-04 < background
0405096-11-1 SSED-01 < background
0405096-11-2 SSED-01 < background
0405096-11-3 SSED-01 < background
0405096-26-1 SOIL-02 <‘background
0405096-26-2 SOIL-02 . < background
0405096-26-3 SOIL-02 < background
0405096-27-1 SOIL-04 < background
0405096-27-2 - SOIL-04 40
0405096-27-3 SOIL-04 < background
0405096-28-1 SOIL-05 _ 30
0405096-28-2 SOIL-05 < background
0405096-28-3, SOIL-05 _ < background

0405097-4-1 GR-01 < background

0405097-6-1 GR-03 ’ < background
0405097-13-1 . GR-10 < background
0405097-14-1 QM-01 < background
0405097-16-1 QM-03 < background
0405097-18-1 300-02 e 45
0405097-19-1 . 700-01 1000
0405097-19-2 700-01 950
0405097-19-3 700-01 1100

. - A
If applicable, was the client contacted? YES / NO / NA Client/ Rep. Name; R/ 13 ]/ ¢ /’77"" Date/Time/:) / 4 04
Project Manager Signature/ Date; - ;}(/\)) 57/ 4/ ( \ 4"' |
PAGE 7& OF @
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio Initials: AW Date:  05/12/04
COOLER #: 897 External Micro R Meter Reading (i R/hr): - 320
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405096-5-1 ' MSED-05 < background
0405096-5-2 MSED-05 <background
0405096-5-3 MSED-05 < background
0405096-21-1 GEN-01 28
0405096-21-2 GEN-01 28
0405096-22-1 ' GEN-02 30
0405096-22-2 GEN-02 29
0405096-22-3 GEN-02 < background
0405096-22-4 GEN-02 < background
0405096-22-5 GEN-02 < background
0405096-23-1 GEN-03 < background
0405096-23-2 GEN-03 < background
0405096-24-1 GEN-04 < background
0405096-24-2 GEN-04 < background
0405097-9-1 ’ GR-06 | “ 30
0405097-11-1 GR-08 < background
0405097-15-1 QM-02 : < background
0405097-20-1 700-02 250
0405097-24-1 900-02 1500
0405097-25-1 . 900-03 300
] 0405097-27-1 900-05 100
- - - Cus st s 1
If applicable, was the client contacted? YES / NO /NA Client Rep. %ne: 5 (,U 77’ Date/Tlme:., / | C'
Project Manager Signature/ Date: ' &’L//l "9//’ } 4’ / ( 4/}/ ’ ‘

A T .
L ‘
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio ' | Initials: AW Date: 05/12/04
COOLER #: 749 External Micro R Meter Reading (u R/hr): 300
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1t R/hr)ﬁ
0405096-6-1 MSED-06 40
0405096-12-1 SSED-02 40
0405096-12-2 SSED-02 . <background
0405096-12-3 SSED-02 < background
0405096-18-1 SSED-08 < background
0405096-18-2 SSED-08 < background
0405096-18-3 SSED-08 - 30
0405096-19-1 SSED-09 < background
0405096-19-2 SSED-09 < background
0405096-19-3 SSED-09 < background
0405096-25-1 SOIL-01 < background
0405096-25-2 - SOIL-01 < background
0405096-25-3 SOIL-01 < background
0405097-1-1 HR-01 - 140
~ 0405097-5-1 GR-02 ) < background
0405097-7-1 GR-04 90
0405097-28-1 ' OSA-01 1200
0405097-28-2 0OSA-01 1100
0405097-28-3 OSA-01 1200
If applicable, was the client contacted? YES / NO / Nﬁ% Client Rep. Name,;\,,ui ]&ﬁ’f" Date/Time: ’ / L/l/ O7L
Project Maqagei‘ Signature/ Date: - U b// ] 7" L/ [}//’
v | PAGE_Y OF Lo
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio - Initials: AW Date: 05/12/04
COOLER #: 868 External Micro R Meter Reading (1 R/hr): 320
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1. R/hr):
0405096-13-1 SSED-03 <background
0405096-13-2 SSED-03 < background
0405096-13-3 SSED-03 <background
0405096-14-1 SSED-04 < background
0405096-14-2 SSED-04 < background
0405096-14-3 SSED-04 < background
0405096-15-1 SSED-05 < background
0405096-15-2 SSED-05 < background
0405096-15-3 SSED-05 < background
0405096-17-1 SSED-07 < background
0405096-17-2 SSED-07 < background
0405096-17-3 SSED-07 < background
0405096-20-1 SSED-10 < background
0405096-20-2 SSED-10 < background
0405096-20-3 SSED-10 < background
0405097-8-1 GR-05 < background
0405097-10-1 : GR-07 < background
0405097-12-1 GR-09 ) < background
0405097-21-1 _ 700-03 800
0405097-21-2 ' 700-03 950
0405097-21-3 700-03 850 o
0405097-26-1 900-04 . 95
0405097-29-1 OSA-02 180
0405097-29-2 OSA-02 150
0405097-29-3 - OSA-02 160
0405097-30-1. OSA-03 A . 200,
0405097-30-2 OSA-03 . 1250
0405097-30-3 , OSA-03 150

&

]
If applicable, was the client contacted? YES / NO / _NA Client Rep. Name: g/ i //}, //)7 Date/Tune@ /ﬁL é%’
Project Manager Signature/ Date: / ")/ /4 (X/’/ ’
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Client:

SAMPLE LOGIN / DOT SURVEY

Kent & Sullivan

Project Manager:

Debbie Fazio

COOLER #: 22

External Micro R Meter Reading (1 R/hr):

‘Workorder No:

Initials:

0405096 & 0405097

AW

Date: 05/12/04

260

Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405096-29-1 SOIL-07 < background
0405096-29-2 SOIL-07 < background
0405096-29-3 SOIL-07 < background
0405096-30-1 SOIL-08 45
0405096-30-2 SOIL-08 40
0405096-30-3 SOIL-08 40
0405096-31-1 - SOIL-09 < background
0405096-31-2 SOIL-09 < background
0405096-31-3 SOIL-09 < background
0405096-32-1 SOIL-10 55
0405096-32-2 SOIL-10 50
0405096-32-3 SOIL-10 65
0405097-22-1 700-04 450
0405097-23-1 900-01 110 .
0405097-23-2 900-01 110

900-01 140

0405097-23-3

—

If applicable, was the client contacted? YES /NO /NA Client Rep. Na’me:é( L /ﬁld

Project Manager Signature/ Date: b

1t

Date/Tim?[—/J/é/(yfi

5114 g
{ /

e
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Alpha Spec Calibration Source Re Certlflcatlon

RMNSTWLPHA\CLCRT304.4L8

Primary Certified Source

Source PA! 1D 190 was recalibrated by Isotope Products Laboratorigs on 03 01 2003 and recieved by PAl on 03-04-2003.

" Source ID; 92MIX223027; PAI D 190 (Labled #9)

2967.90 dbm (decay‘corrected)'
719.56 dpm (decay cofrected)

Total Activity: 3754 dpm
Ref. Date: 3/1/03
Count Date: 322104
t-234 Activity: 79.06% =
Am-241 Activity: 19.20% =

Combined Activity:

Detector 13 Efficiency Determination

3687.46 dpm (decay corrected)

s Am=241

count -

Detector 13 Efficiency Verification

Source Serial #

PALID

Seqgential #

3/22/04

4. Am-241

‘net'dts’

3488165

U-2a4.
© petcis

B count
dur(8)

© 31.57%

. 7

Comblned Known.

" oprii

dpm *

Count 7" - U234 . Combined Known - detector
Source Serial # PAI ID Seqgential # Date "~ “netcts ©  netcéts ° dur(s) cpm dpm ~ efficiency
92MIX223027 190 97-19-103-09 3/22/04 78?4.65 8 32919..7‘5 - 2100 1164.126 3687.46 31.57%
Sources 1 through 8 activity determination -
Count '~ Am-241 U-234 -~ count- - detector - Am-241 U-234  combined
Source Serial # PAIID Seqential # Date net cts net cts dur{s) efficiency dpm dpm dpm
92MIX2203026 182 571910301 8/22/04.,  13674.65. B1078,76. . . 2100 .31.57% 1237.58. 7337.81 8575.40
920Mi1X2203028 183 97-19-103-02 3/22/04 = 15497.65 1563089 21 00 31.57% 1402.57 13854.97 15257.54
921\ilX2203024 184 97-19-103-03 3/22/04 ~ 72038.65 "7453'46.76- 2100 '31.57%' “6519.75 6728.55 13248.30
T 82MIX2203021 185 97-19-103-04 3/22/04 = 22309.65 . 63564.76 21Q0'- 431.57%' 2019.07 575275 7771.83
92MIX2203025 186 97-19-103-05 3/22/04 102504.65. 126055.76 - .. 2100 31.57% 9276.90 11408.33 20685.23
92MI1X2203022 187 97-19-103-06 3/22/04 - 77656.69 8335276 2100 31.57% 7028.11 7543.61 14571.72
92N11X2203023 188 97-19-103-07 3/22/04 ... 46378, 85- 70580 76 L2100 7, 81.57% 4187.37 6387.72 10585.09
92MI1X2203029 189 97-19-103-08 2199927 S »‘;2'!00 N 3156.87 19909.84 23066.71

% difference
detector from
efficiency  1stcount

92MIX223027

190

97-18-103-09

Sources 1 through 8 activity re-verification

T 7546.69"

T.32241.76.

.- 2100° 1136813 3687.46

30.83% 2.35%

“Within 5% of

Yes/No P

Combined” Combined  Percent

. Observed Cgr'tified" leference Certified value
Source Serial # PAI ID Segential # dpm. - .- dpm* "%
92MIX2203026 182 97-19-103-01  8575:40 -~ -8730.07. = :1:77%- . Yes
92MIX2203028 183 97-19-103-02 15257.54 ;,,",15767 93" ”'3-24% 7 Yes
92M1X2203024 184 97.19-103-03  13248.30 ~ 13517.34 1.99%  Yes
92MIX2203021 185 97-19-103-04  7771.83 ° 813072 4.41% - Yes
92MIX2203025 186 97-19-103-05 20885.23  20981.92 . 1.27%. ...Yes .
92MIX2203022 187 97-19-103-06 1457172, "15242.25 4.40%  'Yes
92MIX2203023 188 97-19-103-07 10585.09"-- 1078577  ~1.59% - -.Yes' -
92MIX2203029 189 97-18-103-08 23066 71_,:. _:Azszes 22 . "o 84%' Yes‘

*Sources 185, 186 187 & 188 decay corrected to 04101/03 .
*Sources 182,183,184, & 189 decay corrected to 05/01/03.
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B |sotope Products  tam caltomis 91 R

) ) Valencia, California 91355
Laboratories

. Tel 661-309-1010 AT él A c
An Eckert&Zlegler Company Fax 661-257-8303 re Ca[ r:;ﬁ:oz /‘/S’OS

CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC. -
Radionuclide B: U-235 P.0. No.: 'EW040203/R2193

Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date: 1-May-03 12:00 PST

Half Life (U-235):  (7.037 £0.011)E+08 years Source No.: 92MIX2203026

Half Life (Am-241): 432.17 £ 0.66 years

Contained Radioactivity:

U-234: . 3354 nCl (124.1Bq) Am-241; 05793 nCi (21.43 Bq)
U-235:  0.08566 nCi (2.429 Bq) . Total Activity: 3.999 nCi (148.0 Bq)
Physical description:
A. Capsule type: Disk (22 mm OD X 0.79 mm THK)
B. Nature of active deposit: Electrodeposited and diffusion bonded oxides
C. Active Diameter: 19 mm
D. Backing: Stainless steel
E. Cover: None
Radioimpurities: ' Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportlonal counter for total alpha
activity. Individual nuclide ratios-were taken from those determined in Mar 1998.

Uncertainty of Measurement:
A. Type A (random) uncertainty:

* 0.7%

" B. Type B (systematic) uncertainty: + 3.0%
C. Uncertairity in aliquot weighing: + 0.0%
D. Total uncertainty at the 99% confidence level: + 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes®, edited by Virginia Shirley, 1986.
- This source has a working life of 2 years,

- This source had a total alpha surface emission rate of 4483 o/min in 2 on 11 Apr 03.

.. _Da ,,W( Z/ ) (»a oo D{' e s{( Arvr, /L,)F:'zi-‘(’f}l'"l—cf) =3

J Quality Control Ddte Signed IPL Ref. No.: 987-7

iSO 2001 CERTIFIED

Medical imaging Laboratory

Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91255

1800 North Keystone Street Surbank, Califc{r}nﬁ 61'_‘)0.4) 1
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S . , . 24937 Avenue Tibbitts
» |sotope Products  {lenca caiifornia o L—j

Valencia, California 91355
Laboratories f}_/} ;;’ /
' Tel 661+309-1010 c/,rj«@_g
An Eckert & Ziegler Company Fax 661+257-8303 /’éCal éf

CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

- Radionuclide A: U-234 Customer: _ PARAGON ANALYTICS, INC
Radionuclide B: U-235 ' P.0. No.: © EW040203/R2193
Radionuclide C: Am-241 Catalog No.:. MISC-STD
Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date: 1-May-03 12:.00 PST
Half Life (U-235):  (7.037 £ 0.011)E+08 years Source No.: - 92MIX2203028 -

Half Life (Am-241): 432.17 £ 0.66 years

Contained Radioactivity:

U-234: 6.467 nCi (239.3 Bg) Am-241: 0.6366 nCi (23.55Bq)

U-235: 0.1135 nCi (4.200 Bqg) Total Activity: 7217 nCi (267.1 Bg)
Physical deseription: _

A. Capsule type: . Disk (22 mm OD X 0.79 mm THK) A

B. Nature of active deposit: ‘Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: . Stainless steel

E. Cover: ) ' None
Radioimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1982,

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.7%
B. Type B (systematic) uncertainty: + 3.0%
C. Uncertainty in aliquot weighing: * 0.0%
D. Total uncertainty at the 99% confidence level:- + 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.

- |PL participates in a NIST measurement assurance program to establish and maintain lmpllolt traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 8091 a/min in 2z on 11 Apr 03.

__D/uuf ;{%@w@:/} (\,AW\\\&Q&MM« (S—Apr—o3

‘I:"'jQuaIity Control ) Dﬂté SigDEd IPL Ref. No.: 887-7

iSO 9001 CERTIFIED

Medical lmaging Laboratory

industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355

1800 Worth Keystone Street  Burbank, Califﬂ'iﬁaﬁabsc_lfrq
e &



T e il o sy 4,3, g e o 24937 Avenue Tibbitts @
i ?:i@g..iu.pg JC: 'i‘u% i ‘:I.Si cmein Califarmis 1355

Valencia, California 2135

Laaosatories
Tel 661309+1010 [/47;— 7/ g 18¥

An Eckert & Ziegler Company Fax 661+257-8303 ' re ca /éf mﬁ@ [/,[g(,")&

CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234 : Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-236 P.0. No.: EW040203/R2193
Radionuclide C: Am-241 ' Catalog No.: MISC-STD

Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date: 1-May-03 12:00 PST

Half Life (U-235):  (7.037 £ 0.011)E+08 years Source No.: 92MIX2203024

Half Life (Am-241): 432,17 + 0.66 years

Contained Radioactivity:

U-234: 3.227 nCi (119.4 Bq) Am-241: 2.866 nCi (106.0 Bq)

- U-235: 0.05205 nCi (1.926 Bq) Total Activity: 6.145 nCi (227.3 Bq)
Physical description:

A. Capsule type: ' Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: ' Electrodeposited and diffusion bonded oxides

C. Active Diameter: 18 mm

D. Backing: Stainless steel

E. Cover: None

Radioimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportlonal counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncettainty: + 0.6%
B. Type B (systematic) uncertainty: + 3.0%
C. Uncertainty in aliquot weighing: , + 0.0%
D. Total uncertainty at the 99% confidence level: + 3.1%
Notes:
- See reverse side for feak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program fo estabhsh and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).
- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 6889 a/min in.2x on 11 Apr 03.
— y
..._‘\~ Lkt (’f /lf/z,",yu,ﬁ C;M.L ,\___L,)-“(llg.k_(" o )"\.‘)ﬁiiil—v;ﬂf";(.‘/ S
;’/’Quahty Control ' Dite Signed IPL Ref. No.: 987-7

1S0 9001 CERTIFIED
Mediczl lmaging Laboratory industriai Gauging Laboratory
34627 Avenue Tibbitts  Valencia, California 91355

1800 Worth Keystone Street  Burbank, Calﬁog\ﬁ H1504
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- Tel 661-309-1010 £ J,Q’) {0 %5
An Eckert & Ziegler Company Fax 661:257-8303 (e C, é‘r\,-{'\ re ch”){u‘c

%750
CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EWO030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234):  (2.454 = 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST

Half Life (U-235):  (7.037 £ 0.011)E+08 years Source No.: 92MIX2203021

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:

U-234: 2.731  nCi (101.0Bq) Am-241: 0.9325 nCi (34.50 Bqg)

U-235: 0.03416 nCi (1.264 Bq) . Total Activity: 3.608 nCi (136.8 Bq)
i"hysical description:

A. Capsule type: Disk (22 mm OD X 0.79 mm THK) :

B. Nature of active deposﬁ Electrodeposited and diffusion bonded oxides

C. Active Diameter: ' 19 mm

D. Backing: Stainless steel

E. Cover: None
Radioimpurﬁies: . Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportlonal Counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.8%
B. Type B (systematic) uncertainty: + 3.1%
C. Uncertainty in aliquot weighing: L + 0.0%
D. Total uncertainty at the 99% confidence level + 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
. Materials (As in NRC Regulatory Guide 4,15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Vlrglma Shirley, 1986.
- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 4145 o/min in 2x on 18 Mar 03.

/4, evy / if ) [u A, '\(> L(LJ-{'M ! ? "f“é_@f‘im’_%

/ Quality Control Date Signed IPL Ref. No.: 987-2

iS50 2001 CERTIFIED

Medical imaging Laboratory

industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355

1800 North Keystone Street Burbank, Cali@nﬂia?jsqz
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24937 Avenue Tibbitts \9( b

PW'*BCEU{:? . Valencia, California 91355 o e f
Laboratories . . 5,/_[ T I o gutfe
: Tel 661-309-1010 Lo
An Eckert & Ziegler Company Fax 661-257+8303 6”(: cen bl@cx ‘{“( ‘L\ n
CERTIFICATE OF CALIBRATION -
ALPHA STANDARD SOURCE
Radionuclide A: U-234 : Customer: PARAG ON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EWO030603/R2155
Radionuclide C: Am-241 . Catalog No.: MISC-STD
Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date:  1-Apr-03  12:00 PST
Half Life (U-235):  (7.037 £ 0.011)E+08 years Source No.: 92MIX2203025

Half Life (Am-241): 432,17 £ 0.66 years

Contained Radioactivity:

U-234: 5.486 nCi (203.0 Bg) Am-241: 3.958 nCi (146.4 Bq)

U-235: 0.09221 nCi (3.412 Bq) Total Activity: 9.536 nCi (352.8 Bq)
Physical description: '

A, Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: -None
Radioimpurities: * Not determined

Method of Calibration:

. This source was assayed using a windowless internal gas flow proporhonal counter for total alpha
activity. individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty: £ 0.8% -
B. Type B (systematic) uncertainty: + 3.1% -
C. Uncertainty in aliquot weighing: + 0.0%:
D. Total uncertainty at the 99% confidence level: + 3.2% .

Notes: .
- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit fraceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by V|rg|n|a Shirley, 1986.
- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 10690 o/min in 2 on 18 Mar-03.

;\Dﬂ—w ( Jﬁ, vw;_‘(,/z“ Ea@iuw\ (THar—c=2

-/Quahty Control Date Signed IPL Ref. No.: 987-2
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Industrial Gauging Laboratory
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: = U-235 : P.0. No.: EWO030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD .

Half Life (U-234):  (2.454 £ 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST

Half Life (U-235):  (7.037 +0.011)E+08 years Source No.: 92MIX2203022
Half Life (Am-241): 432.17 £ 0.66 years .

Contained Radioactivity:

- U-234: 3.592 nCi (132.9 Bq) Am-241: 3.279 nCi (121.3Bq)

U-235: 0.08556 nCi (3.166 Bq) Total Activity: 6.957 nCi (257.4 Bq)
Physical description: ' :

A. Capsule type: . Disk (22 mm OD X 0.79 mm THK)

B. Nature of active depaosit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover . , None
RadioimpuritiGS' Not determined

Method of Calibration;

This source was assayed usmg a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

. Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.8%
~ B. Type B (systematic) uncertainty: * 3.1%
C. Uncertainty in aliquot weighing: + 0.0%
D. Total uncertainty at the 99% confidence level: £ 3.2%
Notes: .
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).
- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986. . .
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 7799 o/min in 2x on 18 Mar 03.
Tl ( L 00 G e
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v/ Quality Control : Date Signed IPL Ref. No.: 987-2
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| Lo
CERTIFICATE OF CALTBRATION
ALPHA STANDARD SOURCE
Radionuclide A:  U-234 ' Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 ‘ P.0.No.: " EW030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234):  (2.454 £ 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST
Half Life (U-235):  (7.037 £ 0.011)E+08 years A Source No.: 92MI[X2203023

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity: : | .
U-234: 2.895 nCi (107.1 Ba) Am-241: 1953 nCi (72.26 Bq)

U-235: 0.02502 nCi (0.9257 Bq) Total Activity: 4873 nCi (180.3Bq)
Physical description: ,

A. Capsule type: : ‘ Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: o - 189mm

D. Backing: Stainless steel

E. Cover. None
Radioimpurities: . Not determined

iethod gf Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992,

* Uncertainty of Measurement:

A.-Type A (random) uncertainty: t 0.8%

B..Type B (systematic) uncertainty: £ 3.1%

C.. Uncertainty in aliquot weighing: + 0.0%

D. Total uncertainty e_{t the 99% confidence level: + 3.2%

Notes:

. See reverse side for leak test(s) performed on this source. -

- |PL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15). A :

- Niiclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.

- This source has a working life of 2 years. o ’ : S

- This source had a total alpha surface emission rate of 5463 o/min in 2x on 18 Mar 03.
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MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: , PARAGON ANALYTICS, INC.
Radionuclide B: U-235 . P.0. No.: EW040203/R2133
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234):  (2.454 + 0.006)E+05 years - Reference Date: 1-May-03 12:00 PST

Half Life (U-235):  (7.037 % 0.011)E+08 years Source No.: 92MIX2203029

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:

U-234: 9.048 nCi (334.8Bq) Am-241: 1433 nCi (53.02 Bq)

U-235: . 0.1771 nCi (6.553 Bq) Total Activity: 1066 nCi (394.4Bq)
Physical de'scription': |

A. Capsule type: Disk (22 mm.OD X 0.79 mm THK)

B. Nature of active deposit: ) Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: ’ Stainless steel

E. Cover: None
Radiecimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Mar 1998.

Uncertainty of Measurement: .
0.5%

A. Type A (random) uncertainty: *

B. Type B (systematic) uncertainty: + 3.0%
C. Uncertainty in aliquot weighing: + 0.0%
D. Total uncertainty at the 99% confidence level: + 3.0%.

Notes:
- See reverse side for leak test(s) performed on this source.

- {PL participates in a NIST measurement assurance program to establish and mamtaln implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.

- This source had a total .alpha surface emlssbn rate of 11950 a/min.in 2r on 11 Apr 03.
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